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Abstract 
 
The current condition of central Ulaanbaatar’s residential buildings and their associated 
infrastructure is in a critical state. It is important to study the current urban renewal process in 
Ulaanbaatar city, with a focus on solving recognized practical problems that arose from the 
necessity to improve a city centre neighbourhood. This study investigated how the 
redevelopment process of residential buildings in Ulaanbaatar city, Mongolia can be 
implemented in a sustainable way. It explored potential issues associated with residential 
redevelopment; analysis and integration of the research findings provides a framework for 
sustainable residential redevelopment. 
 
A combined quantitative and qualitative research approach was used in this study. The 
researcher conducted a questionnaire survey to residents living in Ulaanbaatar and 
interviewed stakeholders and government authorities, to obtain a better understanding of 
potential problems which may influence redevelopment.  
 
The survey of residents in dilapidated buildings established the nature of resident’s opinions 
of urban renewal and identified the condition of their buildings. It showed that they had strong 
concerns about whether redevelopment involving new multi-storey redevelopments built on 
site of their current residences is appropriate for the area and how it might influence their 
interest. The interviews with building professionals and local community representatives 
helped to ascertain issues affecting the refurbishment or redevelopment of dilapidated 
residential buildings. Discussions with personnel from relevant government agencies 
produced a deeper understanding of current urban renewal policy in Ulaanbaatar city, existing 
and prospective issues for urban renewal, and generated suggestions to deal with them. 
 
The survey findings were aligned with the triple bottom line principles of sustainability and 
further categorized into different phases of a project life cycle, based on which a framework 
was developed to support the sustainable residential redevelopment. The framework 
integrated critical factors and issues likely to affect the residential redevelopment in the 
different phases of a project. At the end of the study the framework was validated through a 
questionnaire survey among urban development experts to determine whether a framework 
reasonably fulfils its intended use. It is expected that the framework will help to deal with 
existing issues and avoid potential problems associated with residential redevelopment in 
Ulaanbaatar city. Also, the study will contribute to the general field of urban renewal studies. 
 iv 
Acknowledgement 
 
This research study was partially supported by grants from the State Training Fund of 
Mongolia and RMIT University. I would like to thank Dr. Guomin Kevin Zhang, my primary 
supervisor, for his constant encouragement and guidance. Without his consistent and 
illuminating instruction, this thesis could not have reached its present form. I also would like 
to express my gratitude for the guidance from Associate Professor Sujeeva Setunge. I am also 
greatly indebted to the editors of this thesis for valuable comments made on thesis writing.   
 
 v 
List of Figures 
 
 
Figure 1.1. Framework of Sustainable Research Project                                               6 
Figure 2.1. Melbourne Docklands view from airplane 2004              11 
Figure 2.2. Grand Mercure Apartments Docklands Melbourne present                      11 
Figure 2.3. Undeveloped Southbank of Yarra River in 1980s                                       11 
Figure 2.4. Southbank of Yarra River after redevelopment, Melbourne, Australia     11 
Figure 2.5. New residential development in Pyrmont Ultimo, Sydney                         11 
Figure 2.6. New residential development in Pyrmont Ultimo, Sydney                         11 
Figure 2.7. Scheme of sustainable redevelopment concept                                         12 
Figure 2.8. Scheme of Market-driven redevelopment project     31 
Figure 3.1. An outline (flow chart) of research project steps and processes    37 
Figure 4.1. Ulaanbaatar city map        44 
Figure 4.2. Apartment building #9 in micro district “1-40000”    46 
Figure 4.3. Residential building #13 in micro district “Bagatoiruu”    47 
Figure 4.4. Apartment building #28 on the Peace Avenue     47 
Figure 4.5. Number of respondents and percentages      50 
Figure 4.6.  Length of residence in survey buildings                 51 
Figure 4.7. Number of persons in the apartment      53 
Figure 4.8. Scatterplot on relationship occupation year and number of residents  54 
Figure 4.9. Number of school and kindergarten children     56 
Figure 4.10. Resident’s satisfaction on their living condition    57 
Figure 4.11. Resident’s assessment on their drainage system    61 
Figure 4.12. Residents’ readiness to relocate       65 
Figure 4.13. Residents’ view on value of rent per month     71 
Figure 5.1 Framework of the sustainable residential redevelopment    95 
Figure 5.2. Sustainability pillars and factors       98 
 vi 
List of tables 
 
 
Table 1.1. Population Growth in Mongolia and Ulaanbaatar City           2 
Table 2.1. Sample framework of sustainability indicators                   14                          
Table 2.2. Representative building performance evaluation model 
      for residential buildings        19 
Table 2.3. Types of legal functions for acquisition       26 
Table 2.4. Types of partnership         30 
Table 2.5. Literature review findings        34 
Table 3.1. Research strategy and research design               35-36 
Table 4.1. List of issues detracted from the studied buildings    48 
Table 4.2. Homeownership data        50 
Table 4.3. Number of rooms in the apartment       52 
Table 4.4. Statistics for Number of persons in the apartment    52 
Table 4.5. Number of persons per apartment       53 
Table 4.6. Apartment size         55 
Table 4.7. Number of children        56 
Table 4.8. Resident’s satisfaction on their condition      57 
Table 4.9. How residents assessed their home condition     58 
Table 4.10. Resident’s assessment on their heating supply     58 
Table 4.11. Resident’s assessment on their electricity supply    58 
Table 4.12. Resident’s assessment with their water supply system    59 
Table 4.13. Resident’s assessment on their sewerage system    60 
Table 4.14. Resident’s assessment on their drainage system     60 
Table 4.15. Residents’ assessment for their car parking environment   62 
Table 4.16. Residents’ car ownership        62 
Table 4.17. Residents’ car parking or space ownership     62 
Table 4.18. Residents’ view on transportation system     63 
Table 4.19. Transport type for journey to work      63 
Table 4.20. Statistics on Residents’ willingness to relocate if compensated   64 
Table 4.21. Resident’s willingness to move and live in another area   65 
Table 4.22. Resident’s preference on renewal      66 
Table 4.23. Resident’s assessment on their pedestrian environment    67 
Table 4.24. Green open space needs        68 
Table 4.25. Land management needs        69 
 vii 
Table 4.26. Residents’ view on value of their properties     69 
Table 4.27. Residents’ view on value of rent per month     70 
Table 4.28. Issues and Suggestions from the Government Personnel engagement  81 
Table 4.29. Issues and Suggestions from the Professional bodies 
                     and Local community representatives’ engagement    91 
Table 4.30. Issues and considerations for Ulaanbaatar’s city centre 
residential redevelopment       93 
Table 5.1. Factors, Issues and considerations of redevelopment    96 
Table 6.1. Validation findings for Likert scale questions     115 
Table 6.2. Summary of respondents for the first open-ended question   117
 viii 
Table of Contents 
 
Declaration           i 
Keywords           ii 
Abstract           iii 
Acknowledgement          iv 
List of Figures           v 
List of Tables           vi 
 
 
1. Introduction 
1.1. Research background         1 
1.1.1. Population growth in Ulaanbaatar      1 
1.1.2. Ulaanbaatar city planning and development     1 
1.1.3. Government policy on urban development     4 
1.2. Research problem identification        5 
1.3. Research aim and objectives        6 
1.4. Research significance and outcome       7 
1.5. Outline of the thesis         7 
 
 
2. Literature review 
2.1. Purpose of the literature review        9 
2.2. Definitions and understanding redevelopment      9 
2.3. Sustainability concept and urban renewal      12 
2.3.1. Sustainability indicators       13 
2.4. Development and Environmental impacts      16 
2.4.1. Technological and environmental impacts     16 
2.4.2. Evaluation of building performance      18 
2.4.3. Conservation and heritage       19 
2.5. Social issues          21 
2.6. Economic issues          23 
2.6.1. Estimation of the property value and compensation    25 
2.7. Legal and regulatory issues        26 
2.8. Organisation and management issues       27 
 ix 
2.8.1. Organisation of planning and public engagement    28 
2.8.2. Management styles and partnership schemes of urban renewal  29 
2.8.3. Construction waste management      32 
2.9. Summary           33 
 
 
3. Research methodology 
3.1. Introduction          35 
3.2. Research strategy and design        35 
3.3. Research process and structure        36 
3.4. Overview of methods and experimental design      38 
3.5. Data collection and analysis methods        39 
3.5.1. Purpose of data collection       39 
3.5.2. Survey of residents        39 
3.5.3. Semi-structured interviews       40 
3.5.4. Site inspections and characteristics of the residential buildings  40 
3.5.5. Literature review        40 
3.6. Questionnaire development        41 
3.7. Summary           42 
 
 
4. Site visit and questionnaire data analysis and findings 
 
4.1. Introduction          43 
4.2. Survey study areas         43 
4.3. Survey structure          45 
4.4. Part A. Site inspections and characteristics of the residential buildings   45 
4.4.1. Site inspection findings       48 
4.4.2. Conclusion         48 
4.5. Part B. Survey of residents’        49 
4.5.1. Purpose of the survey        49 
4.5.2. Response rate         49 
4.5.3. Homeownership and length of residence     50 
4.5.4. Number of rooms in the apartment      51 
4.5.5. Number of persons in the apartment      52 
4.5.6. Apartment size         55 
 x 
4.5.7. Number of children        55 
4.5.8. Residents’ satisfaction and views on built infrastructure   56 
4.5.9. Energy supply: heating and electricity      58 
4.5.10. Water supply         59 
4.5.11. Sewerage system        59 
4.5.12. Drainage system        60 
4.5.13. Street car parking and garages       61 
4.5.14. Residents’ view on transportation      62 
4.5.15. Residents’ views on compensation for relocating    64 
4.5.16. Residents’ views on redevelopment and relocation    65 
4.5.17. Land management: green space and pedestrian environment   66 
4.5.18. Value of the properties by residents      69 
4.5.19. Rent per month         70 
4.5.20. Findings and outcomes        71 
4.5.21. Conclusion         72 
4.6. Part C. Interviews with experts        74 
4.6.1. The purpose of the interviews       74 
4.6.2. Interview procedures        74 
4.6.3. Interviews with personnel from selected government authorities  75 
4.6.4. Interview with local industry practitioners and community 
 representatives          82 
4.6.5. Conclusion for survey data analysis      93 
 
5. Framework development 
5.1. Introduction          94 
5.2. Identifying the factors of sustainable redevelopment     96 
5.2.1. Migration and density        98 
5.2.2. Integrated planning and design       99 
5.2.3. Management and relocation       100 
5.2.4. Health impacts and contamination      101 
5.2.5. Urban renewal policy and regulatory implication    101 
5.2.6. Transportation and traffic        102 
5.2.7. Resident’s expectation of the proposed redevelopment    102 
5.2.8. Property valuation and housing affordability     102 
5.2.9. Existing condition and maintenance      103 
 xi 
5.3. Phases and stages of redevelopment                                                                         104 
5.3.1. Mooted phase: discussion or debate for renewal     104 
5.3.2. Planning and design phase        105 
5.3.3. Building or construction phase       108 
5.3.4. Completed phase         112 
5.4.   Summary          112 
 
6. Validation of the framework and improvement 
6.1. Introduction          113 
6.2. Validation methodology        114 
6.3. Validation findings         115 
6.3.1. Findings for Likert scale questionnaire      115 
6.3.2. Findings for open-ended questionnaire      116 
6.4. Improvement of the framework        118 
6.5. Summary          119 
 
7. Conclusions and contributions 
7.1. Introduction          120 
7.2. Conclusions                                           120 
7.2.1. Objective 1: To identify the current condition of residential buildings  120 
in central Ulaanbaatar 
7.2.2. Objective 2: To explore current and prospective problems in the renewal 121 
of central Ulaanbaatar 
7.2.3. Objective 3: To identify likely problems in the redevelopment process  121 
and seek possible solutions 
7.2.4. Objective 4: To identify sustainability factors for the residential  122 
redevelopment process 
7.2.5. Objective 5: To develop a strategy framework integrating findings into  122 
the construction process delivery lifecycle. 
7.3. Contributions to the Academic Knowledge Base     123 
7.4. Study limitations          124 
7.5. Recommendations for Future Research       124 
7.6. Closure            125 
 
8. References          126 
 xii 
Appendix 1: Survey questions for residents and tenants     131 
Appendix 2: Interview questions for Government Authority personnel   133 
Appendix 3: Interview questions for local industry practitioner and   134 
community representatives 
Appendix 4: Invitation to participate in a research project:     136 
Plain language statement for local industry practitioners and 
   community representatives 
Appendix 5:  Invitation to participate in a research project:     139 
Plain language statement for Government authority personnel 
Appendix 6: Invitation to participate in a research project:     141 
Plain language statement for residents and tenants 
Appendix 7: Survey for the framework validation     144 
 
Page 1 
CHAPTER 1. INTRODUCTION 
 
This chapter presents background to the research, the research aims and outline of the thesis. 
 
 
 
1.1. RESEARCH BACKGROUND 
 
This subchapter contains background information about Ulaanbaatar city planning and infrastructure 
and the current condition of residential buildings in Ulaanbaatar. 
 
 
1.1.1. Population growth in Ulaanbaatar 
 
The Ulaanbaatar city is the capital city of the Republic of Mongolia and has official 
population of 1,031,000 (National Statistical Office of Mongolia 2007). The population of 
Ulaanbaatar is unofficially estimated to be 1,200,000 and this number is rising due to constant 
migration from rural areas. The most recent population growth statistics are shown in Table 
1.1. Today Ulaanbaatar is one of the most rapidly growing cities in the developing world and 
faces enormous challenges in providing adequate housing and infrastructure with limited 
technological capacity. This trend is predicted to continue based on population projections. 
Rapid growth in the city’s population and rapid city centre development has created many 
social, environmental and economical problems. 
 
 
1.1.2. Ulaanbaatar city planning and development 
 
Urban planning in Ulaanbaatar started in the 1950s. The first urban development master plan 
for the capital city was approved in 1954 and revised in 1960. The latest master plan of 
Ulaanbaatar city was revised and approved in 2002 and is current to Year 2020; however, the 
latest version of the master plan mostly focuses on how to expand the city and does not 
describe how to redevelop the city centre of Ulaanbaatar. 
   
The first-generation apartments in Ulaanbaatar were built by government-owned companies 
in the 1940s. The existing old Ulaanbaatar city centre apartment buildings were once 
distinguished by their year of construction. In a mass privatisation process in the 1990s these 
formerly publicly-owned residential buildings became their existing householders’ property. 
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Now most of these buildings are deteriorating, unhealthy and in a critical state (ADB 2005). 
Moreover, most of these old residential buildings were constructed without earthquake 
protection and are less resilient than those erected since the early 1990s, which have 
reinforced structures. The high seismic risk in the region and Mongolia suffered two 
earthquakes with magnitudes greater than 8.0 magnitudes in 1905 and 1957 (UNESCO 2010). 
Strike-slip faults were responsible for those earthquakes. The local government wants to 
demolish such buildings and construct good quality, new residential buildings and public 
assets, an endeavour which will obviously need an enormous amount of money, good 
management and regulation. 
  
Table 1.1. Population Growth in Mongolia and Ulaanbaatar City 
Year Mongolia    
(thousand 
people) 
Ulaanbaatar 
(thousand 
people) 
Growth Rate 
of Mongolia 
(%) 
Growth 
Rate of 
UB (%) 
UB as a 
% of 
Mongolia  
Influential Events 
1998 2,340 715 1.4 4.2 30.5 Free migration of 
people 
1999 2,374 760 1.4 6.4 32.0 Zud* 
2000 2,408 787 1.4 3.5 32.7  Zud* 
2001 2,443 813 1.5 3.3 33.3 Free migration of 
people 
2002 2,475 847 1.3 4.2 34.2 Land privatisation 
(Ger area) 
2003 2,504 893 1.2 5.5 35.7 Zud* 
2004 2,533 929 1.2 3.9 36.7 Free migration of 
people 
2005 2,562 965 1.2 4.0 37.7 Free migration of 
people 
2006 2,595 994 1.3 3.0 38.3 Free migration of 
people 
2007 2,635 1,031 1.6 3.7 39.1 Land privatisation 
(Summer House) 
Source: Mongolia Statistical Yearbook 1998-2008 
* ‘Zud’ is a Mongolian term for an extremely snowy winter in which livestock are unable to find fodder through 
the snow cover, and large numbers of animals die due to starvation and the cold. The term is also used for other 
meteorological conditions, especially in winter, that make livestock grazing impossible. Due to zud some years 
significantly increases number of migrants to city (Wikipedia 2010). 
 
Today maintenance of these residential buildings is mostly managed by community-based 
non-government organisations. Only a few residential buildings, which are usually newly 
occupied ones, lack maintenance services. The owners of the residential apartments are 
obliged to maintain and to refurbish their individual parts apartments; maintenance of 
common areas such as entrance halls, roofs, underground floors and technical facility areas 
are serviced by community-based non government organisations. In most cases keeping these 
premises neat and tidy is almost impossible due to a lack of investment and poor 
management. In Mongolia there is no government subsidy for the residential building sector 
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and maintenance of residential buildings is insufficiently funded by their residents. On the 
other hand, these aged buildings are usually not cost-efficient for maintenance and 
management, and their water and energy supply systems are in a critical state. Sewerage and 
water supply systems are in equally poor condition - sewage leaks may be contaminating soil 
and local groundwater (ADB 2008). Obsolete technology as well as limited maintenance and 
repair work of the current infrastructure networks over the last decade has created 
unsustainable circumstances for future city development (Honda 2005). The city’s 
infrastructure needs urgent capacity improvement in order to meet the needs of new service 
suppliers and customers. 
 
When the current Ulaanbaatar city centre was built in the early 1950’s, it was designed to 
accommodate a relatively small population; since then the city has greatly expanded greatly 
but without sufficient investment in infrastructure (Chinbat 2006). So, that land which has 
access to the city infrastructure is strictly limited to the city centre and a few outlying suburbs. 
 
Since the 1990’s Ulaanbaatar’s city government implemented dense development policy in 
the city centre due to limited funds for construction of new infrastructure such as heat and 
water supply pipes, sewage and drainage systems. Those practices not only worsened the 
existing built environment, but also adversely affected land management and city centre urban 
development. Ulaanbaatar’s residents are greatly concerned about new building construction 
on green open space and playgrounds; they disagree with new building proposals approved by 
local authorities and fight to stop construction. Residents suffer badly from inappropriate city 
centre planning and development. 
 
The road network of Ulaanbaatar’s city centre has reached its capacity, and widening of the 
carriageways will be difficult due to unintegrated land use and uncoordinated development. 
Despite intensive road maintenance works over the last few years in Ulaanbaatar, hundreds 
kilometres of roads still need to be reconstructed or rehabilitated. The drainage systems of the 
city’s roads also need to be upgraded and rehabilitated (ADB 2008). Meanwhile, the number 
of vehicles using Ulaanbaatar’s roads each day has reached more than 90000, which is 
causing certain problems in the urban development and land management of the city. The 
transportation network is overloaded and traffic congestion is common in central Ulaanbaatar, 
especially during the peak hours when the number of commuters and vehicle’s increases 
substantially and severe congestion is experienced. 
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Overall the redevelopment of central Ulaanbaatar’s residential buildings and associated 
infrastructure has become a significant issue for the sustainability of the city. Also due to 
rapid population growth and booming economic condition there has raised a need to generate 
the idea of strategy for sustainable redevelopment for Ulaanbaatar city. 
 
 
1.1.3. Government policy on urban development 
 
The Mongolia has a key development policy document known as “Millennium Development 
Goal’s Based Comprehensive National Development Strategy of Mongolia”, which was 
approved by the Parliament in 2008 (The State Great Hural (Parliament) of Mongolia 2008). 
This policy document was formulated to deal with current development challenges and define 
priority actions and instruments to achieve sustainable development. In terms of Ulaanbaatar 
city centre planning and sustainable development this key policy document planned to 
implement following actions: 
 
• Improve road network within city planning and transport policy; 
• Introduce domestically-produced electric vehicles for public transport; 
• Convert motor vehicles from petrol use to liquefied gas; 
• Reduce population density; 
• Reduce air pollution; 
• Implement comprehensive solid waste management; 
• Implement a state policy on population settlement; 
• Improve the legal environment for city construction and enhance the norms and 
standards of urban planning; 
• Provide housing subsidies and discounts for low income citizens and vulnerable 
groups of the society; 
• Support private sector participation in building infrastructure for new residential areas 
and districts; 
• Accelerate land reform, and 
• Increase the use of renewable sources of energy, including solar, wind and hydro 
 
Another important planning document is the Master Plan of Ulaanbaatar. The latest master 
plan of Ulaanbaatar city was approved in 2002 and is current to 2020, but is now under 
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revision again. The revision process started in 2007 and has the aim of creating a master plan 
for the city’s development until the year of 2030. 
  
These documents describe the direction and objectives of the Mongolian Government for an 
urban development policy and are powerful policy tools that address city development 
aspects. However, there remains a need for sustainable redevelopment of the city centre, 
which would give the main stream concerning to the built environment and the urban 
planning, social and economic issues. In addition, there are no guidelines to encourage 
cooperation among the parties of interest, such as government authorities, asset owners, 
tenants, stakeholders and developers, with respect to redevelopment. 
 
It is now time for urban policy and decision makers of Mongolia to devote much more 
attention to redeveloping the city centre of Ulaanbaatar. 
 
 
1.2. RESEARCH PROBLEM IDENTIFICATION 
 
Based on the background above, the research problem can be defined as follows:  
 
How to achieve sustainable residential redevelopment in Ulaanbaatar city? 
 
Therefore, this study is about exploring a strategy for sustainable residential redevelopment in 
Ulaanbaatar city, Mongolia. 
 
In order to provide clarity to the broad research problem, there are two main research 
questions: 
 
1. What are the current and prospective problems for urban renewal in the Ulaanbaatar 
city centre? 
 
2. How these issues or problems can be solved and what is the appropriate strategy for 
Ulaanbaatar city centre renewal? 
 
 
 
1.3. RESEARCH AIM AND OBJECTIVES 
 
Page 6 
The aim of the research project was to explore major existing and prospective issues (in areas 
such as environment, technology, social, economic, legal and management) and develop 
appropriate strategies for the sustainable redevelopment of residential buildings in 
Ulaanbaatar city centre. It was proposed that the redevelopment scheme be developed with 
reference to the social, environmental and economical pillars of sustainability (Figure 1.1). 
 
 
 
 
 
 
 
 
 
 
Figure 1.1. Framework of Sustainable Research Project 
 
In order to answer the research questions listed above, the project had five research 
objectives: 
 
1. To identify the current condition of residential buildings in Ulaanbaatar city centre. 
2. To explore current and prospective problems for Ulaanbaatar city centre urban 
renewal. 
3. To identify likely problems in the redevelopment process and seek possible solutions. 
4. To identify sustainability factors for the residential redevelopment process. 
Redevelopment issues 
 
 
 
 
 
Other 
issue
s 
Social Legal and 
regulations 
Management Technology Environmental Economic 
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5. To develop a strategy framework that integrates findings into the construction process 
delivery lifecycle. 
 
A sustainable approach was used in this study to carry out urban renewal. The purpose of 
sustainable urban renewal in Ulaanbaatar city is to improve the quality of life of residents in 
economical and environmentally friendly ways with low social impacts. 
 
 
1.4. RESEARCH SIGNIFICANCE AND OUTCOME 
 
The current condition of central Ulaanbaatar’s residential buildings and their associated 
infrastructure is of great concern to government decision makers and residents. However, 
little is known about the potential problems that could occur during the redevelopment 
process. Government agencies and industry practitioners are generally lack of informed guide 
when they are facing redevelopment projects. Undertaking the present research is expected to 
develop a set of strategies to help address such concerns. Also current booming economic 
conditions and rapid population growth have resulted in increasing accommodation demand 
in Ulaanbaatar city centre and also caused transportation difficulties. This situation cannot 
continue as inappropriate development activities in Ulaanbaatar city centre could create more 
significant problems for all the relevant parties. 
 
Grounded on best practices of overseas experiences, the established strategies will equip the 
local industry practitioners and project stakeholders with advanced knowledge of the overall 
residential redevelopment issues and help them make informed decisions in their sustainable 
redevelopment programs of Ulaanbaatar city centre. An effective redevelopment strategy will 
enable government authorities to release and develop essential regulatory documents and 
could mitigate impacts on all stakeholders who involved in the redevelopment process. This 
study will ultimately provide data that will be used in future planning and urban renewal 
implementation efforts. 
 
 
1.5. OUTLINE OF THE THESIS 
 
The thesis comprises seven chapters. 
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Chapter 1 outlines the thesis and provides background to the research. The chapter describes 
the aim and intended outcomes of the study, the research problem and research questions. 
 
Chapter 2 discusses a variety of issues impacting upon redevelopment processes around the 
world. This chapter included subchapters on definitions and understanding redevelopment, 
sustainability concepts and urban renewal, and sustainability indicators.  
 
Chapter 3 outlines the methodology of this research project. The chapter covers research 
methods, approaches to research, and ways of carrying out data analysis. 
 
Chapter 4 describes the data collection processes, the findings and results of data analysis. 
The chapter presents findings from site visits, from the survey of residents and the interviews 
with experts. 
 
Chapter 5 explains the development of the framework for sustainable residential 
redevelopment, which was established through integration of the research findings and the 
factor determination process.  
 
Chapter 6 discusses the process of validating the developed framework for sustainable 
residential redevelopment in Ulaanbaatar city. The framework was validated using a survey of 
experts in Mongolia. Improvement of the framework was implemented to establish the final 
version of the framework. 
 
Chapter 7 contains the conclusions reached with respect to each research objective and 
outlines the contribution of the research to the academic knowledge base. The chapter also 
presents study limitations and recommendations for future’s research. 
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CHAPTER 2. LITERATURE REVIEW 
 
This chapter contains a comprehensive literature review that explores and reviews the critical points 
of the redevelopment experience from around the world. The outcomes of the review are (1) a robust 
understanding of the major issues related to the redevelopment of residential buildings; and (2) a set 
of preliminary findings developed for the proposed interviews of the relevant stakeholders in 
Ulaanbaatar. 
 
 
 
2.1. PURPOSE OF THE LITERATURE REVIEW 
 
The purpose of the literature review was to explore critical points of redevelopment 
experiences from around the world. This review identifies issues from redevelopment 
processes undertaken in the past to better understand processes of change and experiences 
related to the renewal process. The findings of the literature review contribute to recognising 
potential circumstances for the sustainable residential redevelopment of the city centre of 
Ulaanbaatar and to developing a strategic framework. 
 
 
 
2.2. DEFINITIONS AND UNDERSTANDING REDEVELOPMENT 
 
There are many terms in the field of redevelopment referring to policies, strategies and 
construction processes. These terms include “urban regeneration”, “urban renewal”, “urban 
revitalisation” and “redevelopment”, which deal with urban decline, decay and social and 
economic transformation. The terms used vary between countries. The term “urban 
regeneration” is mostly used in Europe, while “urban renewal” is popular in the USA and 
“redevelopment” in other countries. Imrie et al. (2008) states that the term “urban 
regeneration” is a normative concept rooted in British urban policy, while Roberts (2000, p. 
17) gives a definition for “urban regeneration” according to the principles of sustainable 
development as: “Comprehensive and integrated vision and action which leads to the 
resolution of urban problems and which seeks to bring about a lasting improvement in the 
economic, physical, social and environmental condition of an area that has been subject to 
change.” 
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Residential redevelopment is a construction process which involves the conversion of existing 
sites or buildings in the established urban areas to a residential use. Residential redevelopment 
can include a conversion process involving demolition of old buildings and the creation of 
new buildings on the same site. Urban revitalization and refurbishment may involve 
conversion and rehabilitation of existing offices and industrial and residential buildings to 
improved residential buildings. 
 
Redevelopment projects began to appear in the late 19th century and intensified in use by 
developed nations in the mid-twentieth century after World War II. They were a necessary 
tool for government and local authorities in many countries to deal with problems of urban 
decay and to implement slum clearance. According to Gibson and Langstaff (1982), 
comprehensive redevelopment was an element of UK’s housing policy in 1930s, and resulted 
in the clearance of 17500 slums. Redevelopment projects were used to moderate and improve 
urban areas into high density compact urban land use. Turkington at el. (2004) states that in 
Europe after World War II massive high-rise housing was constructed in response to an acute 
housing shortage and helped to reshape European cities. Uzun (2005) wrote that since the 
1980s urban redevelopment projects have been the main tool to tackle the redevelopment of 
squatter settlements in Ankara, Turkey, which used to house 75% of the urban population of 
Ankara. In China, due to economic reform since the 1980s residential reconstruction has 
become one of the most urgent tasks in improving residents’ housing conditions (He 2005). 
The objective has been in each case was to redevelop the deteriorated built environment. 
  
 
Redevelopment projects in Australia intensified after the Second World War. Many large 
scale redevelopment projects have been implemented in Australian biggest cities, Sydney and 
Melbourne, since the 1990s. Luxurious apartments, office buildings and retail properties were 
constructed in the mixed use style planning replacing warehouses, deteriorated housing and 
brownfield sites. Suburbs in which large-scale redevelopment occurred include Pyrmont and 
Ultimo in Sydney, and Docklands and Southbank in Melbourne, all located close to their city 
centres or the waterfront (Figures 2.1-2.6). 
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Figure 2.1. View Melbourne Docklands from              Figure 2.2. Grand Mercure Apartments               
the air, 2004                                                                       Docklands Melbourne (2010) 
 
 
Figure 2.3. Undeveloped Southbank of Yarra      Figure 2.4. Southbank of Yarra River after 
                  River (1980s)                                       redevelopment, Melbourne, Australia (2009) 
 
 
Figure 2.5. New residential development         Figure 2.6. New residential development  
          in Pyrmont Ultimo, Sydney (2008)   in Pyrmont Ultimo, Sydney (2008) 
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2.3. SUSTAINABILITY CONCEPT AND URBAN RENEWAL 
 
Sustainability is viewed in this study as an umbrella concept that can assist in the 
development of strategy for residential renewal. The strategy needs to outline the objectives 
of building a sustainable environment, managing the redevelopment process and enhancing 
the wellbeing of community residents. A sustainable approach brings full and lasting 
environmental, social and economic benefits for all relevant parties. Figure 2.7 provides an 
illustration of the sustainable development concept as an integration of environmental, social 
and economic objectives in development process. 
  
 
 
Figure 2.7. Scheme of sustainable redevelopment concept 
 
Several studies deal with the concept of sustainability in urban renewal. Lee and Chan (2008) 
recommended that to improve the built environment through urban renewal projects, 
sustainability concepts must be integrated into urban renewal processes. They stated that 
sustainable development can be achieved through comprehensive urban design. Several 
design considerations need to be taken into account when urban renewal proposals are 
prepared. So the process of creating a redevelopment strategy for the Ulaanbaatar city centre 
requires integrated sustainability concepts.  
 
Econo
mic 
 
Environ
mental 
 
 
Social 
 
 
Sustainable         
redevelopment 
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Hunt et al. (2007) argued that regeneration brings about changes to the local environment, 
economy and society and these three dimensions are often used to measure sustainability. 
Meantime, according to Gibson’s theory residential redevelopment is a complex problem 
involving technical, socio economic and legal issues (Gibson 1982). Therefore, the authors 
determined to review relevant technical, social, economic, legal and management issues that 
may influence the attainment of the sustainable targets for residential redevelopment. 
 
Many countries have agreed to make efforts to achieve sustainable development and deal with 
urban renewal problems. In 1990 the United Nation released Agenda 21 and The Habitat 
Agenda documents aimed at solving global problems and formulating strategic plans and 
principles to achieve sustainable development. These documents were adopted by 178 and 
171 countries respectively, and became their basic plans for dealing with urban renewal 
issues. The Habitat Agenda which was released from the Habitat II conference 1990 states: 
‘Human settlements shall be planned, developed and improved in a manner that takes full 
account of sustainable development principles and all their components, as set out in Agenda 
21.’ (United Nations, 1990). 
 
Today it is commonplace for planners and developers to integrate sustainability principles and 
objectives into redevelopment applications, including ideas such as recycling of waste 
materials generated by construction activity, the design of eco-friendly buildings and the 
incorporation of local community views into development proposals, policies and processes. 
 
 
2.3.1. Sustainability indicators 
 
 
In this section the selection and use of sustainability indicators and the link between 
development strategies and the indicators will be briefly explained. Sustainability indicators 
are measurements that help us understand where we are in terms of sustainability objectives 
and goals. The aim of sustainability indicators is to measure and monitor progress towards 
sustainable development. They inform about characteristics of complex realities in 
development, measuring the progress and performance of the work intended to undertake, and 
the failures of implementation. The use of sustainability indicators potentially increases public 
awareness of sustainability issues and enables greater public participation in sustainability 
initiatives, and can be used for measuring sustainability performance (McManus 2005). 
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A ‘logical framework approach’ can simplify understanding of sustainability indicators. Table 
2.1 gives an example of a framework of sustainability indicators based on the logical 
framework approach. According to the logical framework approach the indicators in the third 
column of the table measure progress for the sustainability outputs or objectives, in column 
two, and help us to understand where we are in terms of particular sustainability pillars and 
objectives. The indicators in this example were selected from the set of sustainability 
indicators developed by the United Nation’s Commission on Sustainable Development (UN 
CSD 2001). In 2006 by United Nation’s Commission on Sustainable Development released 
new revised edition of indicators which are contains 96 indicators, including a subset of 50 
core indicators. Indicators were developed for wide range of aspects; for this sample 
framework only indicators which related to urban renewal were selected. 
 
Table 2.1. Sample framework of sustainability indicators 
 
Sustainability pillar Output or objective Indicator 
Improved living conditions Floor Area per Person 
Population Growth Rate 
Social 
Positive trend in population change 
Population of Urban Formal and 
Informal Settlements 
Effective urbanisation Area of Urban Formal and Informal 
Settlements 
Environmental 
Improved Ambient Air Quality Concentration of Air Pollutants in 
Urban Areas 
Efficient Material Consumption Intensity of Material Use 
Annual Energy Consumption per 
Capita 
Energy Use 
Share of Consumption of 
Renewable Energy Resources 
Generation of Industrial and 
Municipal Solid Waste 
Generation of Hazardous Waste 
Generation of Radioactive Waste 
Reduction of Waste Generation  
Recycled and Reused Waste 
consumption 
Economic 
Improved transportation Distance Travelled per Capita by 
Mode of Transport 
 
The outputs and objectives for specific development strategies vary widely and sustainability 
indicators for them must vary correspondingly. Brugmann (1997, p. 398) stated that 
sometimes a set of well-developed indicators can fail to meet their objectives if the condition 
that they are intended to measure is not clearly characterised, while Meadows (1999, p. 364) 
stated that improperly chosen indicators can give a false or incomplete picture. Therefore, 
defining conditions of development processes and determination of indicators both essential 
for development strategies to meet their objectives. 
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In this study has not been developed framework of sustainability indicators for Ulaanbaatar 
city centre residential redevelopment. The thesis not purposed to develop sustainability 
indicators and development of sustainability indicators highly recommended for Ulaanbaatar 
city redevelopment to measure progress of sustainable redevelopment. The indicators need to 
be established within a well-defined city development policy. These indicators can measure 
targets and performance to determine whether projects reach their goals or whether they need 
to develop different policies and act accordingly. A full set of indicators would cover the 
social, economic and environmental dimensions of sustainable redevelopment. 
 
It is important to establish meaningful and reliable measures that encompass redevelopment 
impacts. To do this requires the establishment of a set of criteria that can be used to select 
appropriate sustainable redevelopment indicators. 
 
The local government of Ulaanbaatar city and relevant parties are needed to develop 
indicators of sustainable redevelopment which can show the impacts for every stage and 
actions of sustainable redevelopment processes. It is important to select criteria of 
sustainability indicators. Indicator development for Ulaanbaatar’s sustainable residential 
redevelopment would: 
• address to the purpose and priorities of the urban renewal strategy; 
• highlight challenges; 
• be statistically robust and meaningful; 
 
Development of comprehensive indicators supports the sustainable development strategies. 
The characteristics of those indicators can help to define the objectives and scope of the urban 
renewal activities. Moreover, indicators can be used effectively in sustainable development 
planning to measure performance and promote positive change. 
 
Also there would be some benefit in establishing indicators which can be used to measure and 
compare trends in other countries against the Ulaanbaatar renewal indicators. 
 
The link between sustainability strategies and indicators for sustainable redevelopment 
process in Ulaanbaatar city is important because indicators can:  
• promote national dialogue on sustainable city development and urban renewal; 
• illustrate past and current trends and give an overview of sustainable redevelopment; 
• be tools for monitoring and reporting on renewal progress; 
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• facilitate the preparation and monitoring of urban renewal plans; 
• help to assess the performance of both policies and actions when implementing the 
plans; 
• state the concept of sustainable redevelopment in practical terms; and 
• focus the national and sectoral programmes and state budgets towards sustainability; 
 
Nevertheless, in some cases indicators can be applicable only for some components of the 
development process and may not be an important part of planning because they cannot be 
measured objectively.  
 
 
 
2.4. DEVELOPMENT AND ENVIRONMENTAL IMPACTS 
 
 
2.4.1. Technological and environmental impacts 
 
The implementations of infrastructure and construction projects have significant environmental 
impacts; redevelopment projects in particular usually produce a large amount of construction 
waste and this can cause major environmental problems. The literature review presents some 
basic facts about those impacts. 
 
Problems of construction and demolition waste associated with urban renewal have been 
studied in many countries. Yeung (2007) argues that properly managed and/or processed 
construction and demolition waste generated by redevelopment activities can be suitable for 
reuse. Yeung discussed the effectiveness of strategies used by Hong Kong’s government such 
as their ‘disposal charging scheme’, ‘flytipping spotter scheme’ and ‘comprehensive 
environmental performance assessment scheme for buildings’ (CEPAS) to reduce, reuse and 
recycle construction and demolition waste. Meanwhile, another study by Poon et al. (1996) 
carried out a research project to examine ways to minimise construction waste in Hong Kong. 
It was found that as per the types of works undertaken construction and demolition wastes 
could be classified into 5 main categories are determined: building demolition (38%), mixed 
site clearance (30%), excavation (15%), building renovating (10%) and roadwork (7%). The 
research also reported that different construction technologies and erection methods produce 
different amounts of construction waste and these were calculated. 
 
According to Weil et al. (2006) in Germany recycled aggregates from construction and 
demolition waste are used for concrete production and for road construction work. There 
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recycling of construction and demolition waste positively contributes to the environment and 
also gives economic benefits. This technology is aimed specifically at decreasing the landfill 
disposal of construction and demolition waste and saving natural mineral resources, energy 
and money. On the other hand, the use of recycled aggregates in Germany has some adverse 
effects which require using additional material or energy expenditure. For instance, recycled 
aggregates reduce the process ability of fresh concrete, which requires increased amounts of 
cement proportion and concrete plasticizers. German waste regulations categorise recycled 
aggregates depending on their pollutant contents (Weil at el. 2006); if the recycled 
aggregate’s pollutant concentration exceeds the restriction level, they must not to be recycled 
and have to be subjected to further pollutants reduction processing (Weil at el. 2006). 
However, new legal regulations for soil and groundwater protection have reduced the 
recycling of construction and demolition waste in Germany. 
 
Another potential technical issue for most redevelopment projects is site contamination. 
Cleaning of contaminated soil to a level fit for residential development is required by law and 
regulations most of countries. However, required by law procedure of removing contaminated 
soil and refilling by clean material is usually very expensive, especially when the 
contamination consists of fluid or volatile material (Hofstra 2000, p. 102). Developers and 
contractors use various investigation methods, particularly sampling techniques in their 
environmental investigations. Scovazzo et al. (1990) investigated a century-old railyard and 
port facility site in the city of Baltimore, (Maryland, USA) which was undergoing 
redevelopment. Environmental investigators conducted a comprehensive physical and 
chemical investigation of the site including drums, site structures, storage tanks, debris piles, 
landfill, transformers, septic tanks, pits, sumps, sewers, storm drainage and hydro-geology. 
They checked probes from soil, building materials and tanks for any hazardous or radioactive 
content. For the environmental assessment at this port site redevelopment two sampling 
techniques were used: 9-point star composite sampling and area-wide composite sampling. 
Scovazzo et al. reported that the 9-point star composite sampling method provided a better 
probability of obtaining the average contaminant concentration level across their large study 
area, but that a grab sample would be appropriate for a small area of contamination or in a 
relatively clear spot. So, a benefit of this environmental assessment technique is that 
contractors and developers can increase the efficiency of their investigations. In particular, 
they can reduce the sample collection and analytical costs of investigation work, which would 
shorten the timeframe of investigation work as well. 
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Lee et al. (2008) showed that high-rise and high density residential development in Hong-
Kong reduces the penetration of natural light, increases concentration of pollutants like dust, 
noise and car exhaust between buildings, and produces wind-tunnel effects on streets. These 
impacts could be under consideration for Ulaanbaatar city urban renewal design option. 
 
Haynes and Savage (2007) compared air pollution before and during a redevelopment project 
in London, and found that residents living near construction sites were subject to health 
implications such as significant dust and noise pollutions generated by construction. They 
discussed dust mitigation measures to reduce respiratory disease problems in local 
populations. Another study conducted by Rabito et al. (2006), from Tulane University, USA 
found that demolition of old and deteriorated structures generated an exposure hazard through 
lead dispersion, which can cause lead poisoning.  
 
The literature reviewed in this section includes various studies dealing with construction 
demolition waste, soil contamination and air pollution. It contains examples of mitigation 
methods employed by developers in an attempt to alleviate the social and environmental 
effects of the redevelopment. 
  
 
 
2.4.2. Evaluation of building performance 
 
Evaluation of housing performance is important in renewal planning, particularly when 
making a decision about demolishing or refurbishment. It will be helpful to establish and 
develop building performance evaluation system for residential redevelopment in Ulaanbaatar 
city. Building evaluation system would need to recognise and prioritise residential buildings 
and determine potential redevelopment areas. 
 
Many building performance evaluation models for residential buildings have been developed 
around the world (Table 2.2) (Kim et al 2005). These building evaluation models vary in 
measurement of different aspects of evaluation performance such as safety, environment, 
housing and manageability. The international building evaluation model GB Tool, BREEAM 
(UK), and LEED (USA) are more focused on environmental performance, whereas the 
Housing quality indicator system (UK), and models from France, Japan and Portugal give 
priority to housing performance. In the list of evaluation models shown in table 2.2 only UK’s 
Housing indicator system evaluates all aspects of housing performance. 
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Table 2.2. Representative building performance evaluation model for residential buildings 
 
Evaluated performance Evaluation  
model 
Country Organization 
Safety Environmental 
performance 
Housing 
performance 
Manageability 
GB Tool International Green building 
challenge team  ☻ ☺ ☺ 
BREEAM UK Building 
research 
establishment 
 ☻ ☺  
LEED US US Green 
building council  ☻ ☺  
Housing quality 
indicator system 
UK Office of the 
deputy prime 
minister 
☺ ☺ ☻ ☺ 
QUALITEL France QUALITEL 
  ☻  
Housing 
performance 
indication 
system 
Japan Ministry of land, 
infrastructure, 
transport 
☺  ☻  
QUARQ Portugal  National 
laboratory of civil 
engineering 
  ☻  
☻: major interest area, ☺: interest area. 
 
After reviewing residential building’s performance evaluation model from around the world 
Kim et al (2005) stated that a housing performance evaluation model for multifamily 
residential buildings, developed by researchers from Seoul National University, South Korea 
is purposed to assist occupants in their decision making on housing purchase or lease.  
 
 
2.4.3. Conservation and heritage 
 
Heritage conservation is an important aspect of sustainable redevelopment. Cities all around 
the world contains a variety of places, structures and areas of heritage significance and the 
protection, preservation and conservation of existing built heritage is always a challenging 
endeavour for planners, architects and other relevant parties. The following literature review 
explores some heritage conservation issues and some suggestions as to how these might be 
overcome. 
 
Urban renewal often requires a choice between conservation and redevelopment options 
which seem equally unfavourable or mutually exclusive. According to Liu & Ng (2009), an 
unbalanced approach and developer’s ignorance of heritage conservation resulted in the 
demolition of 90% of one 100,000 heritage buildings in Shenzhen, China during 
redevelopment activity in the 1990s. Feng & Wang (2009) suggest a compromise between 
heritage conservation and urban redevelopment. They acknowledged that heritage 
conservation is more than incorporation of individual historical buildings and were suggested 
to combine heritage buildings, and suggested that heritage buildings be combined with the 
Page 20 
redevelopment of adjacent areas. Feng & Wang mentioned that relocation and re-assembly of 
heritage buildings is an option for heritage conservation. 
 
Most people have an awareness of heritage conservation. According to Ng (2009) and Feng & 
Wang (2009), the massive redevelopment of Chinese cities Shanghai and Shenzhen in 1990s 
has led to raised consciousness of the need to conserve and restore historic buildings and 
areas; residents started to realise the socio-cultural value of the built heritage. and heritage 
conservation recognised as significant aspect of urban renewal. Birrell et al. (2005) wrote 
about proposed dense development projects in low-rise detached housing neighbourhoods in 
Melbourne, Australia and their opposition by the local communities. Residents of 
Melbourne’s suburban areas (for example, Camberwell and Smith Street, Collinwood) know 
that such projects can impact to the preservation of heritage value of neighbourhoods and 
create congested environment. 
 
In many countries built heritage attracts tourists, who boost the local and national economy. 
According to Ratz et al. (2008), after socialist system collapse in 1989 Hungarian capital city 
Budapest had experienced substantial spatial transformation and regeneration processes. In 
result of these processes historic but neglected tourist places were successfully regenerated 
and redeveloped for tourism. However, within necessary upgrades to these heritage buildings’ 
services, there was occurred affordability problem for local people and some lack of 
uniqueness for international tourists. In some cases the preservation of heritage buildings has 
been seen as uneconomic in terms of maintenance and refurbishment, which makes heritage 
conservation difficult. 
 
According to Zhong & Zhou (2009) in the 1990s many dilapidated industrial buildings in the 
area of Shanghai known as Suzhou Creek were renovated and revitalised into design studios 
and exhibition places, contributing to Shanghai’s industrial heritage conservation. The 
structural condition of these renovated industrial heritage sites was still sound and being used 
as cheap accommodation. There were only needed some comprehensive cleaning to revitalise 
them. Shanghai’s Suzhou Creek redevelopment was an example of successful heritage 
conservation case achieved with a great effort from well educated occupants of heritage 
buildings and media.  
 
A main finding from this literature review is that heritage conservation is now recognised as 
very important to many people's sense of belonging and cultural identity. Moreover, heritage 
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conservation has become an essential aspect of urban development and that built heritage 
needs to be considered part of sustainable development. 
 
Despite some studies conducted by local government, there is not much done in Ulaanbaatar 
city in terms of heritage conservation. The purpose of that study was to establish a 
quantitative and inclusive grasp of Ulaanbaatar's built heritages. The Ulaanbaatar city centre 
residential redevelopment needs to be preceded by a comprehensive heritage study of the area 
to update the heritage conservation list and develop a heritage conservation program, which 
should be reflected in redevelopment applications. Important historic structures should be 
rejuvenated and refurbished, even if they are seen to be uneconomic. These measures are 
essential and can be an initial step by the government towards urban heritage conservation 
and sustainable redevelopment. 
 
 
2.5. SOCIAL ISSUES 
 
Poor living conditions in the existing built environment are major social issues which drives 
demands for redevelopment. Dowall (1994) reported that the typical residential buildings in 
China in the 1990s were overcrowded and had deteriorated significantly. About one third of 
old residential flats had no sanitary facilities and kitchens. The typical urban household had 
6.84 m² of living space per person, and over 30 percent of all urban households had less than 
4 m² per person (World Bank, 1992). A similar situation exists in Ulaanbaatar, in that there 
are many big families living in dilapidated residential buildings in the city centre. The local 
government attempts to reduce those existing issues implementing redevelopment projects. 
 
Redevelopment processes can provide many benefits to the community. However, despite 
those benefits there are also various ways in which the existing community can be 
disadvantaged. These issues arise as a result of the redevelopment activities and cover broad 
aspects of social life. One potentially significant impact of redevelopment is social stress as a 
result of relocation. According to Gilroy and Williams (1991, p. 72) residents who relocate 
from their familiar neighbourhoods and facilities usually experience huge social stress. They 
feel isolated, often lack of employment opportunities, and dislike the unfamiliar environment 
of their new neighbourhood. 
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Relocation processes tend to have disproportionately large impact on poor residents and 
affected to the population distribution pattern. Shin (2007) stated that urban development in 
China focuses largely on dilapidated neighbourhoods whose residents have been increasingly 
marginalised in the process of implementing housing reform. In 1991, the Beijing municipal 
government announced a redevelopment program called the Old and Dilapidated Housing 
Redevelopment Program. The program planned to demolish old and dilapidated buildings in a 
large area and allow massive construction of new high-rise flats and commercial buildings, 
attracting wealthier people. The gentrification effect of the redevelopment dramatically 
increased house prices in the area, badly affecting the poorer sections of the urban population 
who have become increasingly vulnerable in terms of housing affordability. As a result, many 
poor original residents with a low financial capability had to leave and find cheap 
accommodation in suburban areas.  
 
Lee at al. (2003) stated that in South Korea the poor and tenants in the redevelopment areas 
still experience problems of relocation. Property owners who were initiators of the 
redevelopment projects were relocated voluntarily. Even though poor residents obtained some 
benefits through redevelopment schemes, the majority experienced social problems. South 
Korean redevelopment schemes have involved the eviction of tenants and understandably this 
generated strong opposition from them. When the redevelopment initiative studied by Lee et 
al was introduced, there was no funding set aside for this purpose. After renters argued, the 
owners’ association and developers agreed to tenants’ demands and paid subsidies. In 1989 
the South Korean government decided to construct public rental apartments to deal with this 
social issue. 
 
A study by Ha (2004) examined the effects of residential redevelopment processes in South 
Korea on residents’ social welfare. A survey of residents was conducted after redevelopment 
and found that only about 20% of former householders had resettled in the area. The main 
reason for the low rate of re-housing was decreased affordability. In the redeveloped area 
housing maintenance cost was increased significantly, and the burden of loan repayments 
threatened housing security of many households. Once again tenants and residents with low 
income suffered the worst effects of the redevelopment. In contrast, He and Wu (2007) 
identified that the redevelopment process in inner-city Shanghai has seen increasingly 
wealthier people moving into the city centre and a decreasing population density. This 
redevelopment process caused huge population redistribution with millions of people 
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relocated to suburban areas and a higher social status group population attracted to the inner-
city area.  
   
In the aforementioned redevelopment cases in China and South Korea, the redevelopment was 
more likely to provide more benefits to the middle or high income population than to the low 
income, although the needs of the low-income population were inevitably greater. In 
Ulaanbaatar city people of very different income levels live in same old residential buildings 
and project implementers and developers should consider how to deal with this social issue 
appropriately. 
 
Another potential social issue associated with redevelopment is change of the social pattern in 
the community. A development proposal which did not consider on social change raised 
conflict between developer and neighbouring residents in Tokyo, Japan (Fujii et al. 2007). 
Residents living near the site of the proposed new development opposed the developer’s plan 
to construct high-rise apartments for single people and requested that half of the apartments 
be converted to family use. This case shows that developers should carefully consider unit’s 
size in the planning stage to maintain balance in social patterns. 
 
 
2.6. ECONOMIC ISSUES  
 
Economic issues always constitute an essential part of any redevelopment activity and affect 
almost every aspect of residential redevelopment. The following economic issues of 
redevelopment process have been reviewed. 
 
One of the major issues that need to be addressed regarding redevelopment is its high initial 
cost. Lee et al. (2003) argued that one approach to this barrier is through an appropriate 
financing scheme, in which developer encourages the owners of apartments to participate in 
the redevelopment project and induces them to apply for new apartments, which allows to 
developer to avoid cash compensation and reduces the initial project cost. In 1983 the local 
government in Seoul, South Korea introduced a residential neighbourhood redevelopment 
program called the Hapdong Redevelopment Scheme, which is aimed at solving previous 
problems of redevelopment project financing. This scheme involved an association of the 
property-owners and a developer; there was no public involvement and assistance. Only city 
authority determines dense of residential projects in the area to make a project profitable. The 
property-owners and a developer’s profit consisted from the revenue of sale of the additional 
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housing units. This project financing method has become popular in South Korea since 
success of the Hapdong Redevelopment Project. 
 
While the Hapdong project was a success, market and feasibility research carried out by Tian 
& Wong (2007) found that developers would definitely lose money if 40 percent or more of 
residents chose to buy new properties at the redevelopment site at discount rates largely due to 
by high land rates. Moreover, the Chinese government authority’s redevelopment policy 
requires developers to provide replacement housing on-site with no cash compensations, 
which has made it hard for them to recover construction costs. In this case developers would 
need to seek alternative cheaper relocation housing in order to maximise their redevelopment 
benefits. This example and the Hapdong case show that provision of new apartments at the 
redevelopment site reduces the high initial cost of the project and also can reduce whole 
project profit for developer. 
 
Cernea (1999) found that failure to understand the nature and complexity of the resettlement 
process had caused chronic underestimation of its costs arising mainly from changes in public 
administration and in project design. So, comprehensive knowledge of resettlement 
components would need for proper design of development project to avoid unseen cost 
increase. 
 
In exploring economical issues, the researcher found that a selection of construction methods 
and technologies directly affects construction cost. Researchers from Deakin University in 
Australia investigated the costs of mechanical demolition, hybrid demolition and 
deconstruction for common residential buildings. Pun et al. (2006) stated that an optimised 
highest-profitability demolition project strategy exists between hybrid demolition and 
deconstruction; however, their study involved on only one small residential project. Results of 
optimisation would vary different projects, depending on characteristics such as size, structure 
and labour cost. 
 
The financing of projects is an important factor in redevelopment. Tax increment financing 
methods have been used for redevelopment and community improvement projects in many 
countries for more than 50 years. According to Duval et al. (2007, p.100) tax increment 
financing has become popular as a tool to redevelop blighted areas in the United States. Tax 
increment financing has become a popular financing mechanism for municipalities in 
Massachusetts, where federal and state sources for redevelopment are generally less available 
Page 25 
and this method is recognised as a good tool to support private investment. Lu (2007, p.165) 
wrote that state and local governments investment in transportation and community facilities 
has encouraged to improve business environment and stimulate private investment in the 
London suburb of Deptford. 
 
In terms of Ulaanbaatar’s redevelopment, government authorities should explore appropriate 
financing tools such as tax increment bonds, tax incentive programs, and municipal and 
special bonds to support redevelopment processes. The literature shows that such incentives 
can encourage businesses and organisations to invest in redevelopment projects and reduce 
the initial cost. Also use of appropriate financing techniques and tools are having great effect 
to redevelopment processes. 
 
 
2.6.1. Estimation of the property value and compensation 
 
One of the major challenges of redevelopment, particularly when compulsory acquisition is 
involved is to offer fair and reasonable compensation.  
 
Underestimation of the property value of assets affected by redevelopment often causes a 
great deal of ill feeling. This is demonstrated by following example where former resident 
claimants sought an injunction against redevelopment project as they believed their property 
valuation is underestimated and unhappy with the compensation offered. According to Ricca 
(2007) in Jerusalem’s Jewish quarter renewal, in Israeli, the government authorities offered 
low compensation to the residents they evicted and expelled to leave; these were given against 
their right to possession and was never linked to the value of the houses. 
 
There is another example how considerable gap between residents’ asking price and the actual 
compensation offered by the government authorities or developers that can delay 
redevelopment. According to Feng & Wang (2009) seven years after drafting the 
redevelopment plan, the authors of this paper recently revisited the area, and found that many 
of the residential sites earmarked for redevelopment remained untouched. 
 
Lau (2004) described the use of mass valuation techniques for dilapidated high-rise residential 
buildings in Hong Kong. The government agency - the Urban Renewal Authority (URA) 
offers compensation to owner-occupiers of residential redevelopment projects. Their 
appraisals are based on the market value of a seven-year-old flat in a building of comparable 
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quality, situated in a similar locality in terms of characteristics and accessibility, and located 
at the middle floor with average orientation. Lau’s study contains useful lessons for the 
development of a property valuation method for use in Ulaanbaatar.  
 
Wu (2004) wrote that low compensation, which is not enough for householders to buy new 
housing in a relatively convenient location, offered by developer can also delay 
redevelopment projects. In order to solve the dispute about compensation in China became 
popular to use the third property evaluation company to justify estimation of the housing 
price. Whereas Lee at el. (2003) described resident’s tactic to demand more compensation 
when the projects have become profitable. To solve this issues developer allocated extra units 
for their demand. 
 
 
 
2.7. LEGAL AND REGULATORY ISSUES 
 
 
Getting the existing owners and tenants to vacate and release the construction project site is an 
important step in any residential redevelopment project. Compulsory acquisition is a common 
means of doing this, and most countries have laws that permit government authority to 
acquire a citizen's private property, expropriate property, or override rights in property with 
due monetary compensation, but without the owner's consent. These procedures are variously 
called compulsory acquisition (Australia), compulsory purchase (United Kingdom, New 
Zealand, Ireland) and eminent domain (United States) (Table 2.3). 
 
Table 2.3. Types of legal functions for acquisition 
# Name of  legal function Country 
1. Compulsory acquisition Australia 
Hong Kong 
Singapore 
2. Compulsory purchase order (CPO) United Kingdom 
Republic of Ireland 
3. Eminent domain United States of America 
Korea 
4. Expropriation Canada 
 
Legislation in England and Wales gives many authorised bodies the power to acquire land 
compulsorily if the land owner or occupier is not willing to sell by agreement (Office of the 
Page 27 
Deputy Prime Minister of Great Britain 2004). Also this document reports that the most 
frequent users of England’s Compulsorily Purchase Orders (CPOs) are Government and 
infrastructure development authorities, particularly the highways agency and water or 
electricity supply companies. The acquiring authority does not have the powers to 
compulsorily acquire land until the appropriate Government Minister confirms the CPO; 
however, it can acquire by agreement at any time and should attempt to do so before acquiring 
by compulsion. Most English authorities may use CPOs if they cannot purchase assets by 
agreement. During the CPO procedure, the acquiring authority is required to involve and 
inform all property related bodies who may have the right to claim compensation. Despite the 
development of legal power and procedures for the redevelopment processes there are still far 
less constrained and there still appear complicated issues still appear (Gibson & Langstaff 
1982). 
 
Compulsory acquisition processes are often challenged in courts during their implementation 
stage. Court battles are usually raises in result of developer’s inappropriate proposals and take 
a long time. According to Reynolds (2004), in some cases, owners of the property would not 
agree to give up their properties for someone else’s business opportunity under 
redevelopment, and legal battles between developers and land owners rights groups can go all 
the way to the Supreme Court. For example, Reynolds reported that owners were arguing that 
land for “public use” could not be used to build a research facility for a pharmaceutical 
company. In the United States municipalities tend to avoid court battles, which take a long 
time and can cause delays that can ultimately lead to the failure of redevelopment projects 
(Peiser & Schmitz 2007).  
  
 
2.8. ORGANISATION AND MANAGEMENT ISSUES 
 
 
Organisation and management are important contributors to the success of any redevelopment 
project. Good organisation and management offers benefits all participants and relevant 
parties; to get these benefits they have to cooperate and create mechanisms for smooth 
running of the project. According to Lichfield (2000) the primary goal of management is 
creation of an organisational structure that allows participants to share their knowledge and 
facilitate agreement on strategic vision. Redevelopment projects require consistent 
organisation, planning, and execution including sustainable redevelopment policies and 
financial support.  
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2.8.1. Organisation of planning and public engagement 
 
It is vital to engage the public and gauge their views on the future direction of major 
redevelopment activity. The issues generated by previous processes of urban renewal 
prompted a wide range of attempts to facilitate public engagement. Public Engagement 
Processes allows a thorough deliberation of various urban renewal issues and can help to 
negotiate these issues with residents. Public participation in sustainable redevelopment 
processes can be achieved through public engagement into city, district or area planning 
processes. Public participation means citizen’s view and concerns of future development can 
be taken into account in planning. According to Watanabe (2007) the amendment to the City 
Planning Act of 1992 in Japan introduced a new compulsory requirement to involve citizens 
in planning processes. In Singapore local government is encouraged to involve community in 
their city development strategy to identify sense of place and locality (While Yuen, 2006). In 
contrast, Ng (2002) argues that local communities in Hong Kong are excluded from important 
stages of redevelopment processes such as identification of project areas. Local community 
limited to represent their view on government’s proposals implemented by Urban Renewal 
Authority. Residents are only involved when they need to be compensated and relocated. 
Nevertheless, Hong Kong’s Urban Renewal Authority declares that they have a people-
centred approach and provide assessment of social impact (Ng, 2002). 
 
Housing organisations and community-based organisations in the United States and United 
Kingdom are playing a key role in renewal and regeneration processes (Beider, 2007). 
Housing associations in these countries work closely with local communities and are 
regulated by the Housing Corporation, which have necessary management and financial skills 
for urban renewal.  
 
 
On the other hand, Suchman and Sowell (1997, p. 43) declare that existing residents may 
object development proposals, even it planned to improve their neighbourhood and 
communications with community groups are important and necessary. In their study was 
advised involve community based organisations to avoid problems from residents. Residents 
are typically very concerned about gentrification, displacement and overloaded community 
facilities affected by infill development.  
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In Australia non-government and community focused organizations play significant roles in 
the city planning and redevelopment processes, they actively engaging with government 
organisations. For example, the Australian Housing and Urban Research Institute (AHURI), a 
non-government research organisation specialising in housing and urban research policy, and 
is an active player in neighbourhood renewal. 
 
As a rule in most of countries residential urban renewal projects are targeted to particular 
residential areas with a significant concentration of public housing and communities that have 
high levels of disadvantage compared to surrounding areas. According to Jacobs et al’s (2005) 
all Australian states have their own urban renewal programs and strategies, which have a 
number of aims such as improvement of living and safety conditions of residents, increased 
access to transport and other key services and increased employment. Australian State and 
Territory Housing Authorities believe that Neighbourhood Renewal brings together residents, 
community groups, service providers, business and government to address the causes of 
disadvantaged and renew communities through changes such as housing upgrades, new jobs, 
safer streets and better access to essential services. 
 
Reviewed initiatives and experiences would be useful for Ulaanbaatar city planning to avoid 
inappropriate development, public anger and disruption of redevelopment projects. 
 
2.8.2. Management styles and partnership schemes of urban renewal 
 
Redevelopment projects require collaboration and partnership between relevant parties. Most 
redevelopment projects require cooperation and funding from the public and private sectors. 
Proper management and appropriate collaboration schemes are essential to the success of 
redevelopment projects making it possible to deal with complex problems that require an 
integrated approach. Carter (2000, p. 44) identified a number of reasons for using partnership 
approaches including funding requirements for urban renewal proposals, complexity of 
renewal issues, need for multi-organisational structure for efficient coordination and 
individuals challenge on government initiatives. A partnership approach can greatly enhance 
the chances of success by attracting more investment and reducing risk (Peiser & Schmitz 
2007).  
A variety of forms of partnership approach has been described in the literature. Carter (2000) 
illustrated categories of partnership types used in the UK (Table 2.4), by area of coverage, 
range of partners, activities and examples of partnership. 
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Table 2.4. Types of partnership 
Type Area of coverage Range of partners Activities Examples 
Development 
partnership, 
joint venture 
Single site or small 
area, e.g. own 
centre. 
Private developer, 
housing association, 
local authority. 
Commercial/non-profit 
development producing 
mutual benefits. 
London Road 
Development 
Agency, Brighton 
Media Centre 
Development 
trust 
Clearly defined 
area for 
regeneration, e.g. 
neighbourhood or 
estate. 
Community based, 
importantly independent 
from public bodies but 
frequently some reps 
from Local Authorities. 
Community based 
regeneration. Generally 
concerned with creating and 
spreading community 
benefits and since they are 
non-profit making, recycle 
all surpluses into the trust. 
Coin St, North 
Kensington Amenity 
Trust, Arts Factory 
Informal 
arrangement 
District or city-
wide. 
Private sector-led. 
Sponsored by Chamber 
of Commerce or 
development agency. 
Place-marketing, promotion 
of growth and investment. 
Concerned with problems, 
issues and strategy 
identification that are of 
mutual interest to the parties 
involved. 
The Newcastle 
Initiative, Glasgow 
Action, East London 
Partnership. 
Agency Urban or 
subregional. 
Terms of reference from 
sponsoring agency. 
Delivery may be 
through a team of 
seconders drawn from 
the partners or through a 
development company 
(limited by guarantee) 
that is independent of 
the partners. 
Multiple task orientation, 
usually within a designated 
time-frame. 
Urban development 
corporations, City 
Challenge, ‘New 
Life’ Partnerships. 
Strategic Subregional, 
metropolitan. 
All sectors. Determining broad strategy 
for growth and 
development. May act as an 
initial catalyst for activity. 
Often acts as a guide for 
development. 
Implementation is often 
through third parties. Can 
act as an umbrella 
organisation guiding other 
vehicles, including 
development companies. 
Coventry and 
Warwickshire 
Partnership, Chester 
City Partnership, 
Thames Gateway 
London Partnership. 
Source: Carter (2000) after Bailey (1995) and Boyle (1993). 
 
Page 31 
Whereas by Lee at al. (2003) introduced a market-driven partnership scheme, which is used in 
South Korea (Figure 2.8). In this scheme, an association composed of the property-owners 
and a construction company takes the lead for redevelopment without government assistance. 
The city only controls the maximum development density for each redevelopment project to 
guarantee market profits for all participants in the project. 
 
Figure 2.8. Scheme of a market-driven redevelopment project 
Source: Lee at al. (2003) 
 
Although, partnership-based approaches offer several advantages, they are not always been 
successful. Collaboration with the right parties is one of the most important factors affecting 
to the redevelopment process. Shin (2008) described how a property owner’s partnership with 
Owner’s decision 
making process 
 
Government survey and determination of 
redevelopment area 
Establishment of owners’ association 
Selection of construction company 
Project planning 
City approval of the plan (permission) 
Compensation Owners decision to participate and apply 
for new unit 
Relocation 
Loan for temporary accommodation 
arranged by construction company 
Redevelopment work 
Demolition 
New development 
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a private developer collapsed after the developer ran into financial difficulty with a 
redevelopment project in Nangok, South Korea. This project eventually succeeded after 
involvement of a government enterprise that was financially solid and charged with enhancing 
public welfare and social stability through providing low-cost rental housing. Therefore, 
involvement of a financially reliable stakeholder partner is essential. It should be noted that, 
community organisations often have insufficient financial resources to participate in 
development activity (Carter 2000). 
 
Management styles in redevelopment processes can vary and cause redevelopment to proceed 
in different ways. According to Dowall (1994), in the 1990s the redevelopment process in 
Hong Kong, South Korea and Singapore was less dependent on government and more market-
driven than that in China. Redevelopment processes were led by the Land Development 
Corporation (Hong Kong), Korea Land Development Corporation and property owners 
associations (South Korea) and Resettlement Department (Singapore) which are largely 
market oriented companies, while in China the redevelopment activity was lead by 
government authorities. 
 
 
 
2.8.3. Construction waste management 
 
As mentioned by Poon et al. (1996) construction cost was considered to be the most important 
factor in the selection of construction methods and technologies for most contractors in Hong 
Kong whereas the production of construction and demolition waste was the least important 
factor because the disposal of construction waste was free at that time. In Mongolia the is 
similar; construction companies do not care much about the construction waste that their 
projects generate and mostly pay more attention to their construction delivery process than 
waste management. With respect to residential redevelopment in the Ulaanbaatar city centre, 
government authorities should consider that the Ulaanbaatar prospective residential 
redevelopment area consists mostly of old brick buildings and the demolition and 
redevelopment process will produce many types of recyclable waste such as brick, wood, 
glass and steel. The quantities of construction waste should be estimated for each residential 
redevelopment project and regulations developed for construction waste management. 
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2.9. SUMMARY 
 
 
This chapter contains a review of literature on all aspects of sustainable urban renewal 
projects from around the world. Concepts of sustainable urban renewal were described along 
with selection criteria for sustainability indicators and the links between development 
strategies and the indicators. Sample sustainability indicators were also provided. 
 
A variety of issues was identified under the three pillars of sustainable development: 
environmental, social and economical. And under each sustainability objectives were 
identified a variety of issues as well. For example under environmental issues were reviewed 
issues of soil contamination, dust mitigation measures and some technical issues such as 
assessment techniques for contaminated soil, construction demolition and waste treatment. 
Moreover, there were reviewed issues of evaluation and heritage conservation. 
 
Social issues included problems of gentrification, change of the social pattern and 
affordability. Residents often voice objections and demands when government authorities or 
developers ask them to relocate, and conflict between residents and developers or government 
authorities often results in delaying urban renewal projects for long period of time. 
 
Economic issues included choosing appropriate financing schemes, selection of construction 
methods and building demolition technologies, and underestimation of compensation, all of 
which are affect project profitability. 
 
Also were identified legal and regulatory issues such as challenges to compulsory acquisition 
processes and court battles which are usually raises in result of developer’s inappropriate 
proposals. 
 
The literature review reflected upon issues of redevelopment process management and 
partnership schemes. Types of partnership and issues of construction waste management were 
discussed. Great emphasis was put on developing collaboration and widening stakeholder 
involvement in redevelopment policy and delivery. A well-organised and managed 
redevelopment project attracts investors and encourages them to invest in the redevelopment 
project (Peiser & Schmitz 2007). And this helps them avoid difficulties and enable to 
successfully complete project. Partnership schemes aim to provide benefits to all parties in the 
redevelopment project, and can make a significant contribution to sustainable renewal. 
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The findings of the literature review contribute to the recognition of potential issues for the 
sustainable residential redevelopment of the city centre of Ulaanbaatar, and assist in the 
development of a strategy framework. Ulaanbaatar’s local government has not developed a 
structured approach to consider the technical, environmental, social, management, economic 
and legal issues involved in the redevelopment of residential buildings in the city centre. 
There are no guidelines to encourage cooperation among the parties of interest, such as 
government authorities, asset owners, tenants, stakeholders and developers. The 
aforementioned factors need to be examined as part of the development of strategies for the 
sustainable redevelopment of Ulaanbaatar’s city centre. 
 
The literature review reveals that the redevelopment process offers variety of issues and needs 
a comprehensive approach. This review identifies problems and challenges from 
redevelopment processes undertaken in the past to better understand processes of change and 
experiences related to the renewal process. Findings from this literature review informed the 
survey and data analysis (Table 2.5). 
 
Table 2.5. Literature review findings 
Literature review findings 
• Benefits of agitation for residential renewal; 
• Determining particular redevelopment affected area; 
• Determining sustainable urban design pattern and principles; 
• Selection of appropriate technologies; 
• Valuation and negotiations; 
• Accommodation availability; 
• Construction and demolition waste; 
• Noise pollution; 
• Construction and demolition waste; 
• Site contamination; 
• Construction and demolition waste; 
• Dust emissions; 
• Noise pollution; 
• Satisfaction of the residents; 
• Housing affordability; 
 
The following chapter describes the methodology used to collect and analyse data for this 
research project.
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CHAPTER 3. RESEARCH METHODOLOGY 
 
 
 
 
3.1. INTRODUCTION 
 
 
This chapter describes the design and methodology of this research project. The chapter 
covers research methods, approaches to research, and ways of carrying out data analysis. The 
chapter provides details on how to gather data were gathered for this study. Data gathering 
techniques of this study were questionnaire survey and interviewing. The questionnaire design 
in this study benefited from existing practices in the form of questionnaires that were used in 
similar surveys around the world. Analysis including statistical calculations is also outlined.    
 
 
 
3.2. RESEARCH STRATEGY AND DESIGN 
 
Bryman (2004) describes two types of research strategy (quantitative and qualitative) and five 
types of research design (Experimental, Cross-sectional, Longitudinal, Case study and 
Comparative) (Table 3.1). Creswell (2009) identified three types of research design, 
qualitative, quantitative and mixed methods. Qualitative approaches are used to understand 
and explore concepts in depth, and involve individuals or small groups. Quantitative 
approaches test objective theories by examining the relationships among variables using 
statistical analysis, using the data generated from relatively large numbers of participants or 
data sources. Mixed methods approaches combine qualitative and quantitative methods. 
 
Table 3.1. Research strategy and research design 
Research strategy Research design 
Quantitative Qualitative 
Experimental Typical form. Most researchers using an 
experimental design employ quantitative 
comparisons between experimental and 
control groups with regard to the 
dependent variable. 
No typical form. However, Bryman (1988a, 
151-2) notes a study in which qualitative 
data on school children were collected 
within a quasi-experimental research 
design. 
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Cross-sectional Typical form. Survey research or structured 
observation on a sample at a single point in 
time. Content analysis on a sample of 
documents. 
Typical form. Qualitative interviews or 
focus groups at single point in time. 
Qualitative content analysis of a set of 
documents relating to a single period. 
Longitudinal Typical form. Survey research on a sample 
on more than one occasion, as in panel and 
cohort studies. Content analysis of 
documents relating to different time 
periods. 
Typical form. Ethnographic research over a 
long period, qualitative interviewing on 
more than one occasion, or qualitative 
content analysis of documents relating to 
different time periods. Such research 
warrants being dubbed longitudinal when 
there is a concern to map change. 
Case study Typical form. Survey research on a single 
case with a view to revealing important 
features about its nature. 
Typical form. The intensive study by 
ethnography or qualitative interviewing of 
a single case, which may be an 
organization, life, family, or community. 
Comparative Typical form. Survey research in which 
there is a direct comparison between two 
or more cases, as in cross-cultural research. 
Typical form. Ethnographic or qualitative 
interview research on two or more cases. 
Source:  Bryman (2004) 
 
A cross-sectional research design incorporating both quantitative and qualitative strategies 
was employed for this research study. The quantitative approach was employed to gather data 
through questionnaires distributed to residents of dilapidated residential buildings in central 
Ulaanbaatar. A qualitative approach was employed for gathering data via interviews with 
experts. 
 
 
3.3. RESEARCH PROCESS AND STRUCTURE 
 
The first step was a preliminary exploration of issues that may influence the sustainable 
redevelopment of residential buildings in Ulaanbaatar city. This involved an investigation of 
problems that have occurred in local redevelopment efforts and a comprehensive review of 
the literature (see chapter 2). Then, a survey was conducted in Ulaanbaatar city to identify the 
critical issues. Interviews with experts and case studies were conducted to identify critical 
issues and solutions and ultimately develop a framework to guide local practitioners in their 
endeavours to redevelop residential buildings in Ulaanbaatar city. 
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The purpose of this research project is to explore major existing and prospective 
redevelopment issues and develop appropriate strategies for the sustainable redevelopment of 
residential buildings in Ulaanbaatar city centre.   
 
Figure 3.1 outlines the research process and the main steps involved in the project. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
Figure 3.1. An outline (flow chart) of research project steps and processes 
Finding information and literature 
review 
Prepare survey questions for 
identified stakeholders 
Conducting survey and exploring 
problems to understand the 
situation and identify preliminary 
problems 
Finding and evaluating possible 
solutions. 
Identifying key factors through 
interview/questionnaire 
 
Developing a framework for 
sustainable redevelopment of 
residential buildings in 
Ulaanbaatar 
Validation  
No 
Yes 
Framework refinement 
Step 1. 
 
Comprehensive literature 
review 
Step 2. 
 
Survey and data analysis  
Step 4.  
 
Validation of the 
framework  
Step 3.  
 
Conceptual framework 
development  
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3.4. OVERVIEW OF METHODS AND EXPERIMENTAL DESIGN     
 
The experimental design of the research consists of four steps, which took around two years 
to complete (Figure 3.1). According to Bouma (1993) research is a process of linked 
activities, which must occur in the correct sequence. The first step in the current research 
project was a comprehensive literature review (see chapter 2) conducted to explore and 
review the critical points of the redevelopment experiences from all around the world. The 
review was intended to produce a robust understanding of the major issues related to the 
redevelopment of residential buildings and a set of prepared survey questions for proposed 
interviews with the relevant stakeholders in Mongolia. 
 
The second step was data collection followed by data analyses. The data collection methods 
included interviews with key personnel from government authorities, local industry 
practitioners, tenants and community representatives. The purpose of the interviews was to 
learn about the current structural conditions of Ulaanbaatar city centre residential buildings 
and their infrastructure and about residents’ knowledge and readiness for redevelopment.  
 
During the interviews, methods to accommodate the major technical, legal and social 
problems were explored; data were collected about a few typical residential redevelopment 
cases to be used as case. The data were analysed to identify the major issues and possible 
solutions. 
 
The next step after survey and data analyses was strategic framework development. The 
research findings were used to develop a framework for sustainable redevelopment of 
residential buildings in Ulaanbaatar. 
 
The final step was a validation and improvement of the developed framework. Survey was 
conducted to validate the conceptual framework and highlight any weaknesses. The validation 
process also facilitated the identification of other potential issues which have not been found 
through the earlier stage of survey and can be included in the framework. 
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3.5. DATA COLLECTION AND ANALYSIS METHODS 
 
 
 
3.5.1. Purpose of data collection 
 
The purpose of the site visits and survey questionnaire was to explore major technical, 
legislative, and socio-economic issues associated with future redevelopment and examine the 
current structural and infrastructure conditions of residential buildings in Ulaanbaatar city 
centre. The researcher needed the knowledge and opinions of experts, residents and some 
government authority personnel with regard to sustainable residential redevelopment. The 
researcher conducted interviews with five government authority personnel’s and five 
community representatives, and obtained responses for survey questionnaire from 105 
apartment’s residents in three selected residential buildings. These collected data analysed by 
SPSS software and used for strategy framework development at the later stage. Subsequently, 
they will be comprehensively analysed to articulate the major issues and possible solutions. 
 
 
 
 
3.5.2. Survey of residents 
 
One of the main methods of the survey to gather information in this research from residents of 
dilapidated residential buildings was a questionnaire. This questionnaire adopted a cross-
sectional research design, which was appropriate for a large number of respondents in three 
different locations of Ulaanbaatar city centre residential apartment buildings. Also a 
structured list of questions have seen by researcher as an appropriate option of survey. Value 
in using a postal questionnaire is that researcher can collect all completed responses in short 
time and provide to the respondents confidentiality. Written questions were sent to the 
residents by post and administered by the respondents. Data were collected by researcher in 
special boxes, which are installed in each residential building. 
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3.5.3. Semi-structured interviews 
 
A semi-structured interview method was used in this research. The advantage of this 
interview method is that it provides flexibility, allowing new questions to be brought up by 
researcher during the interview as a result of what the interviewee says. The researcher 
prepared discussion questions on Ulaanbaatar city redevelopment to be explored in the 
interviews. Initial preparation for interviews by grouping topics and questions gives the 
researcher the ability to ask questions in different ways. Also prepared interview guides help 
researcher to focus an interview on the topics at hand without constraining them to a 
particular format. This freedom can help interviewers to tailor their questions to the interview 
situation and to the people they are interviewing (Lindlof & Taylor, 2002). 
 
 
 
3.5.4. Site inspections and characteristics of the residential buildings 
 
Site visits were used as a data collection method in this research study, allowing identification 
of the current conditions of existing residential buildings in Ulaanbaatar city. Findings from 
the site visit helped in the development of the residential redevelopment strategy. Outcomes 
of site inspections and the characteristics of the residential buildings are presented in chapter 
4. 
 
 
3.5.5. Literature review 
 
An analytical reading of relevant literature is vitally important for every research (Hart, 2001, 
p.2). The purpose of literature review in this study is to review the critical points of current 
knowledge and up to date with current literature on residential redevelopment and urban 
renewal issues from around the world. The literature review presents the consequences of 
other related research and studies being undertaken (Creswell, 2009, p.25). 
Comprehensive view of the previous research on residential redevelopment would be 
benefited to achieve the aim of this research study. Literature review helps to identify current 
and relevant issues on research topic, which can form the basis for knowledge to run proposed 
research. According to Hart (2001) a critical review of the literature generally helps to 
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understand complex situations by synthesizing previously unconnected ideas, and gain 
appropriate research methods and possible solutions proved in similar situations. 
 
3.6. QUESTIONNAIRE DEVELOPMENT 
 
 
One of the goals of this chapter is to present an overview of questionnaire development in this 
research study. 
 
One of the many data collection techniques used to obtain information from people is 
questionnaire survey. Development of valid and reliable set of questions is essential. 
Questions must be capable of being answered easily and preferably not targeted information 
that is sensitive for respondents (Fink & Kosekoff, 1998). 
 
For this research three separate questionnaires were developed for different groups of people: 
– Questionnaire for residential survey; 
– Interview questionnaire for government experts; 
– Interview questionnaire for local industry practitioners and community 
representatives; 
 
Questions for each group varied and focused on different aspects of residential 
redevelopment.  Interview questions for government experts on city planning and local 
industry practitioners were mostly focused on urban policy and technical aspects, whereas the 
questionnaire for community representatives was focused on existing residential buildings’ 
maintenance and proposed to identify other current issues. 
 
In survey were used two different types of questions on questionnaire and interviews. The 
residents’ questionnaire used a combination of forced or multiple-choice and open ended type 
of questions (see Appendix 1-3), whereas the questionnaires for experts and community 
representatives included only open-ended questions. Questions in the residents’ questionnaire 
were developed in following different forms: yes-no answers, checklists, Likert rating scales 
and some spaces for open-ended questions. 
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Another important aspect on questionnaire development is the sequence of questions. 
Questions in this research were logically sequenced. The first question on the survey was 
clearly connected to its purpose.  Difficult ones placed in the middle of questionnaire and it 
ended with simple ones. 
  
A questionnaire’s length can affect the survey’s success. Long questionnaires require a lot of 
time and respondents may avoid answering some questions (Fink & Kosekoff, 1998). On the 
other hand, to get more information researcher wants as much as possible answer to their 
questions. The questionnaire administered to residents consists of 20 survey questions, the 
questionnaire for Government Authority personnel 10 questions and the Interview with local 
industry practitioner and community representatives has 9 questions. Also one stage survey 
approach was employed for the questionnaire survey. This approach is adopted to get data in 
short period of time and maximize the number of relevant interviewees who avoids spending 
their time in long interview. 
 
 
 
3.7. SUMMARY 
 
This chapter explained the methodology adopted in this study, including research strategy and 
design. Also chapter represents detailed explanation of research process and the principal 
methods of the survey and data collection. Moreover, there was provided an overview of 
questionnaire development. 
 
The next chapter presents survey data analysis and findings. 
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CHAPTER 4. SURVEY DATA ANALYSIS AND FINDINGS 
 
 
In this chapter survey data are analysed to identify the current condition of residential 
buildings in central Ulaanbaatar and some prospective issues for residential redevelopment. 
 
 
 
 
4.1. INTRODUCTION 
  
This chapter summarises the results of the interviews with experts, inspections of residential 
buildings in Ulaanbaatar city centre that are tentatively earmarked for demolition, and a 
survey of residents. After studying the results of a building structure survey containing 
information about the physical condition of the buildings, which is cited in section 4.4 of the 
thesis, there was conducted a questionnaire survey with experts on urban renewal and 
residential planning. Also residents of the planned clearance areas surveyed in order to 
understand the full implications of the sustainable redevelopment strategy framework. 
 
 
 
 
4.2. SURVEY STUDY AREAS 
  
The study areas are centred on three residential buildings in the city centre of Ulaanbaatar. 
These are dilapidated residential buildings which vary in their structure, the social status of 
their residents, and their built environment.  
 
Apartment building #9 is located in micro district 1-40000 in the heart of the city, a wealth 
neighbourhood with high income residents’ in comparison with most others. There is very 
little new construction development 1-40000; it includes parklands, playgrounds and car 
parking spaces between residential buildings (Figure 4.1). 
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Figure 4.1. Ulaanbaatar city map 
 
Residential building #13 is located in the Bagatoiruu micro district in the city centre and 
approximately 1 km to the north of apartment building #9. It is inner city neighbourhood in a 
state of mild decline, with a comparatively high density of residential buildings, residents of 
varying income, a lack of green open spaces and car parking. 
  
Apartment building #28 on the Peace Avenue in micro district 50000, on the main city centre 
street, about 1.5 km west of apartment building #9 in micro district 1-40000 and 2 km west of 
residential building #13 in micro district Bagatoiruu. This building is one of the typical 
dilapidated residential buildings in the city centre; it has high density residents of different 
social status and lacks proper maintenance and services.  
 
building #9 in micro 
district 1-40000 
building #13 in micro 
district Bagatoiruu 
building #28 on the 
Peace Avenue in micro 
district 50000 
City centre 
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4.3. SURVEY STRUCTURE 
 
 
The following sections present the findings of this survey. The analysis is divided into three 
parts, as follows: 
Part A. Site inspections and characteristics of the residential buildings 
Part B. Survey of residents 
Part C. Interviews with experts 
 
Each of these sections deals with several topics. Each topic is discussed briefly; the 
discussions are intended to serve as quick reports of the principal findings, and also to 
introduce the reader to the statistical tables and graph charts analysed by SPSS software.  
 
 
 
4.4. PART A. SITE INSPECTIONS AND CHARACTERISTICS 
OF THE RESIDENTIAL BUILDINGS 
 
The researcher conducted a visual survey of the existing conditions of residential buildings. 
The survey did not involve an inspection of individual living units in the buildings, but 
confined itself to the exteriors, basements, halls, and public spaces. General comments were 
made on visible parts of the installation and tests have not been applied. These buildings are 
about 50 years old, the average building in this areas having been erected in 1958. Also these 
buildings intended for residential purposes but since 2000 some ground floor apartments 
partially converted to the shops and other businesses. 
 
Apartment building #9 in micro district 1-40000 has three stories and consists of 18 
apartments (Figure 4.2). This building was constructed in 1958 and has brick walls, wooden 
panels and a wooden framed metal sheet roof. Floors are of suspended timber construction. 
The building outside wall alongside to beam is 64cm thick, and inside wall alongside to beam 
is 38cm thick. This building has rectangular shape; its outer dimensions are 44.1m and 12.7m, 
and its height is 10.7m from water preclude rim up to the lower level of roof edge and the 
flooring height is about 3.3m. There are several chinks in horizontal direction to the outside 
wall and if to see them from front side each follow: there were 6 chinks in the north part, 5 
chinks in the front side totally 11 chinks of 1mm width; and these are longing from edge up to 
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roof transmitting windows of the building. No surface water drainage facility was found in 
surrounding area. 
 
 
 
Figure 4.2. Apartment building #9 in micro district 1-40000 
  
Second Residential building #13 in micro district Bagatoiruu is a three-storey building with 
54 apartments and was built in 1957 (Figure 4.3). The building has brick walls, wooden 
panels and a wooden framed metal sheet roof. The building outside wall alongside to beam is 
64cm thick, and the inside wall alongside to beam is 38cm thick. Floors are of suspended 
timber construction. This building has rectangular shape; and measures 102.6 m and 13.1 m 
by outside of wall, and height of this building is approximately 11 m from water preclude rim 
up to the lower level of roof edge and the flooring height is about 3.3 m. There is some visible 
damage to the outside and inside walls of the building, especially around entrance halls. The 
damage to the building consists of cracks and surface damages in outside and inside walls; 
chinks, roof water leaks to outside wall, vibration in floor sheeting, and decay of wood built. 
No surface water drainage facility was found in the surrounding area. 
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Figure 4.3. Residential building #13 in micro district Bagatoiruu 
 
Apartment building #28 on Peace Avenue is a four stories residential building with 33 
apartments and was constructed in 1961 (Figure 4.4). Building has brick walls and reinforced 
concrete beams, a sealed bitumen roof and a reinforced slab. The roof sheeting was made by 
sealing the bitumen paper over cement surfacing. This building is rectangular; it measures 
50.0 m and 11.0 m by outside of walls, and its height is 13.0 m from water preclude rim up to 
the lower level of roof edge and the flooring height is about 3.1 m. During the visual survey 
of the current structural and infrastructure condition of this residential building, some minor 
damages and small cracks were found on the wall surface. There is no surface water drainage 
facility in the surrounding area. Moreover, the inspection revealed evidence of lack of basic 
maintenance; for example, in winter the heating joint pipe located in the storage area in the 
east part of entrance 3, often leaks hot water and damages walls of the nearest apartments. 
 
 
Figure 4.4. Apartment building #28 on Peace Avenue 
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4.4.1. Site inspection findings 
 
Investigations of the buildings found several major issues which reveals general condition of 
residential buildings in Ulaanbaatar city centre. These major issues included cracks on 
building structure elements, lack of maintenance and decay of structure component building 
materials. A list of these issues is provided in the Table 4.1. 
 
Table 4.1. List of issues detracted from the studied buildings 
 
Building Issues 
1. Building #9 in micro district 
1-40000 
• inappropriate conversion of some ground floor 
apartments into shops and other businesses 
• chinks in horizontal direction to the outside wall 
• no surface water drainage facility in surrounding area 
2. Building #13 in micro district 
Bagatoiruu 
• inappropriate conversion of some ground floor 
apartments into shops and other businesses  
• damages to outside or inside walls (cracks and chinks) 
• roof water leaks to outside wall 
• tremulous or vibration in floor sheeting 
• decay of wood built 
• no surface water drainage facility 
3. Building #28 on Peace 
Avenue 
• inappropriate conversion of some ground floor 
apartments into shops and other businesses  
• cracks on the wall surface 
• no surface water drainage facility 
• deteriorated and leaking heating joint pipe 
 
 
 
4.4.2. Conclusion 
 
The site inspection included some building conditions that address structural and maintenance 
issues surrounding the prospective urban renewal project area. This inspection of existing 
conditions based on three residential buildings was helpful as it enabled the researcher to 
understand general structural and maintenance conditions, and characteristics of residential 
buildings in Ulaanbaatar’s city centre. The inspections showed that these study objects are 
dilapidated, improperly maintained and in urgent need of in-depth investigation to evaluate 
the building’s condition in a comprehensive manner, which will be useful for future renewal 
applications.  
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4.5. PART B. SURVEY OF RESIDENTS 
 
 
4.5.1. Purpose of the survey  
 
In January 2009, researcher conducted a survey of households living in the spot areas. These 
are apartment buildings 28, 13 and 9. The purpose of the survey was to ascertain residents’ 
opinions about the existing condition of their buildings, their understanding of redevelopment 
and to learn the fuller implications of the proposed redevelopment plan, and explore some 
potential issues. The questionnaire used in survey featured questions aimed at identifying 
problems in the residential buildings’ environmental condition and the infrastructure facilities 
provided for them. Also there were asked about property ownership status, residents’ opinions 
on redevelopment, and their satisfaction with their living environment. 
 
 
4.5.2. Response Rate 
 
In this study for data analyses has been used Statistical Package for Social Scientists (SPSS) 
Version 17.0 data analysis software. General frequencies and bar charts were used for 
statistical comparisons and analysis. Analysed data helped to understand residents’ opinion 
about their living condition and concerns to the redevelopment. The survey questionnaire 
contained 20 various questions to identify these points. 
 
The researcher distributed 105 copies of questionnaire to the resident’s mail boxes of three 
apartment buildings and were received 81 responses: 14 respondents of 18 from apartment 
building #9 in micro district 1-40000, which are 78% of distributed questionnaire; 46 
respondents of 54 distributed questionnaires in residential building #13 in micro district 
Bagatoiruu and 21 respondents of 33 distributed questionnaires in apartment building #28 on 
Peace Avenue. So, there were total of 81 respondents from 105 apartment’s residents, this is a 
77.1% of all distributed questionnaire (Figure 4.5). 
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Figure 4.5. Number of respondents and percentages 
 
Following are the highlights of the results of the questionnaire survey: 
 
 
 
4.5.3. Homeownership and Length of Residence 
 
These three residential buildings’ ownership was dominated by their householders. On the 
basis of the responses received, over 70% of the properties in these residential buildings were 
occupied by their owners and 27.2% by tenants and two or 2.5% of respondents did not 
answer for this question (Table 4.2). 
 
Table 4.2. Homeownership data 
 
 
 
 
 
 
 
 
 
 
 
 
 
All 81 respondents answered the question about their length of residence. Residents 
occupying their premises from 1 to 52 years, the average length of residence was 14 years. 
Q4. Are you renting or owner 
  
Frequency Percent Valid 
Percent 
Cumulative 
Percent 
owner 57 70.4 70.4 70.4 
tenant 22 27.2 27.2 97.5 
non 
answered 
2 2.5 2.5 100.0 
Valid 
Total 81 100.0 100.0 
 
Number of the respondents and percentage 
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Thirty-two (42%) of respondents had lived in their apartment for less than five years, 28 
(32%) of respondents answered they had lived there from five to twenty years and 21 (26%) 
of respondents had lived more than 20 years. Figure 4.6 shows the distribution of residents for 
each duration period, expressed as a frequency and time period.  
 
 
Figure 4.6.  Length of residence in survey buildings 
 
 
Almost exactly half (49.8%) of the respondents from building #9 in micro district 1-40000 
had lived in their apartments for 40 years or more, and 25% of residents in this building had 
lived there up to five and from 5 to 40 years. By comparison only about 10% of households in 
building #13 in micro district Bagatoiruu and about 6% in building #28 on Peace Avenue had 
lived more than 40 years. About 44% of the respondents from building #13 in micro district 
Bagatoiruu and 35% of respondents in building #28 on Peace Avenue had been resident for 
less than 5 years. Thus, the building #9 in micro district 1-40000 and probably the area is 
comprised primarily of long- time residents of the city, with only a small minority of recent 
arrivals. The data suggest that there are many more new arrivals in building #13 in micro 
district Bagatoiruu and building #28 on Peace Avenue neighbourhoods. Possibly there has 
been a high degree of residential mobility. 
 
4.5.4. Number of rooms in the apartment 
 
The apartments of the residential buildings involved in the study contain up to three rooms. 
The median number of rooms in the apartments is two. Residential building #9 in micro 
district 1-40000 has no one room apartments, only two and three room apartments. Whereas, 
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residential building #13 in micro district “Bagatoiruu” and building #28 on the Peace Avenue 
has one, two and three room apartments. 
 
The majority of respondents in all three buildings were living in two and three room 
apartments, which is 37% and 47% of the respondents respectively. Only 2.5% of the 
residents have one room and about 14% did not answered for this question (Table 4.3). 
 
Table 4.3. Number of rooms in the apartment 
 
 
 
 
 
 
 
 
 
 
 
4.5.5. Number of persons in the apartment 
 
In the survey there was question to identify crowding situation in the research conducted 
residential buildings. According to statistics, in these residential buildings are living various 
numbers of the residents per apartment. There were 66 valid responses of 81 distributed 
questionnaire and 15 respondents did not answers for this question. The median number of 
persons per apartment in these residential buildings was four, the minimum was two and the 
maximum was seven (Table 4.4). 
 
Table 4.4. Statistics for Number of persons per apartment 
 
Statistics 
Q2. Number of persons in dwelling 
Valid 66 N 
Missing 15 
Mean 3.73 
Median 4.00 
Minimum 2 
Maximum 7 
 
About 18% and 20% of the respondents declared that their apartments contained two and 
three persons. Meantime, slightly more 21% and majority of the residents responded they 
contain four people. Also about 11% and 10% of respondents answered that they contain 5 
Q6. Number of rooms 
  Frequency Percent Valid Percent Cumulative Percent 
3 room 30 37.0 37.0 37.0 
2 room 38 46.9 46.9 84.0 
N/A 11 13.6 13.6 97.5 
1 room 2 2.5 2.5 100.0 
Valid 
Total 81 100.0 100.0  
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and 6 people respectively. Only about 1% of all valid answers said that they contain seven 
persons in the apartment (Table 4.5). 
 
Table 4.5. Number of persons in the apartment 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
Figure 4.7. Number of persons in the apartment 
 
An average of l.0 person per room is considered the maximum desirable for adequate living 
by many housing experts, and an average of 1.5 or more persons per room is considered 
indicative of serious overcrowding. By these standards, crowding exists in about 25 percent of 
Q2. Number of persons in dwelling 
  Frequency Percent Valid Percent Cumulative Percent 
2 15 18.5 22.7 22.7 
3 16 19.8 24.2 47.0 
4 17 21.0 25.8 72.7 
5 9 11.1 13.6 86.4 
6 8 9.9 12.1 98.5 
7 1 1.2 1.5 100.0 
Valid 
Total 66 81.5 100.0  
1 14 17.3   
System 1 1.2   
Missing 
Total 15 18.5   
 Total 81 100.0   
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the households in the surveyed apartments, and serious crowding is found in about 30%. 
Extremely serious crowding, with two or more persons per room, is found in 20% of the 
surveyed apartments. 
 
Data analysis showed that the apartments in building #13 in micro district Bagatoiruu and in 
building #28 on Peace Avenue contained more persons, on average, than apartments in the 
building #9 in micro district 1-40000, which has no one-bedroom apartments; crowding is 
much less prevalent in building #9 than in the other two residential buildings. 
 
 
Scatterplot analysis 
 
The output described in scatterplot graph (Figure 4.8), implies a moderate correlation between 
the variables year of occupation and number of people in dwelling) for the respondents. On 
the other hand, people with low level of perceived control have much greater perceived stress. 
There is no indication of curvilinear relationship, so it would be appropriate to calculate a 
Pearson product moment correlation for these two variables. 
 
 
Figure 4.8. Scatterplot on relationship occupation year and number of residents 
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4.5.6. Apartment size 
The survey data shows that the studied residential buildings consist of studio, one bedroom, 
and two bedroom apartments with the average size of an apartment’s living area ranging from 
19 m² to 54 m², which only includes living room and bedrooms. In residential buildings which 
were constructed before the 1990’s an apartment’s official floor space was measured by living 
room and bedrooms floor size and other spaces floor size did not included in their apartment’s 
document. So, almost all respondents reported their floor space as shown in official 
documentation, even if they had extra large floor space, which are kitchen, bathroom and ect.  
Almost a half of apartments (46%) occupied by survey respondents have one bedroom 
apartments with living room and bedrooms size of 35 square metres. A further 31% of 
apartments occupied by respondents have one bedroom apartments with living room and 
bedrooms size of 54 square metres. A further 20% of apartments occupied by respondents 
were 19 square metres, and about 3% of respondents did not answered to this question (Table 
4.6). 
 
Table 4.6. Apartment size 
Q5. Flat square, m2 
  Frequency Percent Valid Percent Cumulative Percent 
54 m2 25 30.9 30.9 30.9 
35 m2 37 45.7 45.7 76.5 
N/A 3 3.7 3.7 80.2 
19 m2 16 19.8 19.8 100.0 
Valid 
Total 81 100.0 100.0  
 
 
 
4.5.7. Number of children 
 
The questionnaire asked for the number of children (people aged less than 18years) by school 
age and kindergarten age. About 36% of respondents had children of school age and 3.7% of 
residents have kindergarten age child. Meantime, 7% of respondents answered they have 
children of both school and kindergarten age (Table 4.7). The greatest concentration of 
preschool and school children, in proportion to the number of apartments, was in the 
residential building #13 in micro district Bagatoiruu. Comparison, apartments in the building 
#9 tended to contain fewer infants and more retired people than the other, two apartment 
buildings. This is can be a reflection of the age composition of the area.  
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A substantial minority - 27% of respondents reported they had no children, and about 25% of 
respondents did not answered for this question. This is a consequence of the fact that many 
apartments are occupied by single persons, childless couples, and couples whose children 
have grown up and departed. 
 
Table 4.7. Number of children 
 
Q3. Number of Children under 18 years old 
  Frequency Percent Valid Percent Cumulative Percent 
school age 29 35.8 35.8 35.8 
kindergarten age 3 3.7 3.7 39.5 
N/A 20 24.7 24.7 64.2 
no children 22 27.2 27.2 91.4 
school and  
kindergarten 
7 8.6 8.6 100.0 
     
Valid 
Total 81 100.0 100.0  
 
Figure 4.9. Number of school and kindergarten children 
 
 
 
4.5.8. Residents’ satisfaction and views on built infrastructure 
To get residents’ assessment of the infrastructure associated with their buildings, the 
questionnaire included items focusing on utilities, public transport, existing structure, and 
water and energy supply services. 
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The survey result shows that most residents perceived the condition of their residential 
building as poor and dilapidated. However, they answered that they were satisfied their place 
of residence. The respondents were asked a set of questions to gauge their opinion of the 
existing built infrastructure. The responses to these queries are of considerable significance 
for planning for the renewal of the Ulaanbaatar city centre. To the question “Do you like to 
live in your existing apartment?” majority of respondents 71.6% answered “satisfied” and 
residents emphasised that despite some areas of dissatisfaction they very much enjoyed living 
in their buildings. The reason for choosing this answer was that residents’ wants to get as 
much compensation. (Table 4.8). 
 
Table 4.8. Resident’s satisfaction on their condition 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4.10. Resident’s satisfaction with their living condition   
  
 
Nearly two of third (60.5%) of respondents assessed their existing home condition as a bad. 
Meantime, one third (33.3%) said satisfied and about 5% of respondents assessed their home 
condition as good (Table 4.9). 
 
Q11. Do they like to live in existing dwelling /flat or apartment/? 
   Frequency Percent Valid 
Percent 
Cumulative 
Percent 
satisfied 58 71.6 71.6 71.6 
not 
satisfied 
19 23.5 23.5 95.1 
non 
answered 
4 4.9 4.9 100.0 
Valid 
Total 81 100.0 100.0  
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Table 4.9. How residents assessed their home condition  
 
 
 
 
 
 
 
 
 
 
 
 
4.5.9. Energy supply: heating and electricity 
Respondents were questioned about the supply of energy in their residential buildings - 
heating and electricity. When asked “How do you assess their heating supply infrastructure?” 
the majority, fifty seven or 70.4% of respondents said they were satisfied with their heating 
infrastructure, and fifteen or 18.5% said their heating infrastructure was in good condition. 
The remaining 11.1% said their heating system was in bad condition (Table 4.10). 
 
Table 4.10. Resident’s assessment on their heating supply 
 
   
 
 
 
 
 
 
 
 
 
 
 
 
Table 4.11. Resident’s assessment on their electricity supply 
 
 
 
 
 
 
 
 
 
 
 
Q12. How do they assess their existing dwelling condition /flat or 
apartment/ 
    Frequency Percent Valid 
Percent 
Cumulative 
Percent 
good 4 4.9 4.9 4.9 
ok 27 33.3 33.3 38.3 
bad 49 60.5 60.5 98.8 
non 
answered 
1 1.2 1.2 100.0 
  
Valid 
Total 81 100.0 100.0  
Q13. How do they assessing their heating supply infrastructure? 
  Frequency Percent Valid 
Percent 
Cumulative 
Percent 
Good 
condition 
15 18.5 18.5 18.5 
Satisfied 57 70.4 70.4 88.9 
Bad 
condition 
9 11.1 11.1 100.0 
Valid 
Total 81 100.0 100.0  
Q14. How do they assessing their electricity supply infrastructure? 
    Frequency Percent Valid 
Percent 
Cumulative 
Percent 
good 
condition 
15 18.5 18.5 18.5 
satisfied 58 71.6 71.6 90.1 
bad 
condition 
8 9.9 9.9 100.0 
Valid 
Total 81 100.0 100.0  
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Residents were also asked “How do you assess your electricity supply infrastructure?” Fifty 
eight (71.6%) were satisfied with their existing electricity supply infrastructure. About one 
fifth of respondents said it was in good condition, and 9.9% said their electricity supply 
infrastructure in bad condition.  
 
 
4.5.10. Water supply 
  
All of the apartments had and cold running water available in one or more rooms in the 
apartments. Over 70 % of the respondents assessed their water supply system as an “ok”. 
About 17% of the respondents said that their water supply system is in a good condition. In 
the remaining 11.1 per cent of respondents there was answered is in a “bad condition” (Table 
4.12).  
 
Table 4.12. Resident’s assessment on their water supply system 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4.5.11. Sewerage system 
 
Ulaanbaatar city has a centralised sewerage system that conveys household, commercial and 
industrial waste to a central sewage treatment plant. All of the residential apartments in the 
centre of Ulaanbaatar are connected to the municipal sewerage system. Majority is 66.7 % of 
the respondents declared that their sewage system in an “ok” condition But in l7.3 per cent of 
the cases it is answered sewage system in good condition. Comparison 16 % of the 
respondents assessed their sewage system as a “bad condition” (Table 4.14). 
 
 
Q16. How do they assessing their water supply system? 
  Frequency Percent Valid 
Percent 
Cumulative 
Percent 
good 
condition 
14 17.3 17.3 17.3 
ok 58 71.6 71.6 88.9 
bad 
condition 
9 11.1 11.1 100.0 
Valid 
Total 81 100.0 100.0  
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Table 4.14. Resident’s assessment on their sewerage system 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
4.5.12. Drainage system 
 
Respondents were asked to indicate whether or not storm water is effectively managed in the 
building area. Almost two-third 64.2% of the respondents answered that the buildings have 
satisfied stormwater runoff facilities and said “ok”. In 16 per cent of the respondents there 
was answer drainage system in a good condition. About 18% of the respondents assessed their 
drainages is in bad condition (Table 4.13). 
  
Table 4.13. Resident’s assessment on their drainage system 
 
 
 
 
 
 
 
 
 
 
Q15. How do they assessing their sewage system? 
  Frequency Percent Valid 
Percent 
Cumulative 
Percent 
good 
condition 
14 17.3 17.3 17.3 
ok 54 66.7 66.7 84.0 
bad 
condition 
13 16.0 16.0 100.0 
Valid 
Total 81 100.0 100.0  
Q18. How do they assessing their drainage system? 
           Frequency Percent Valid 
Percent 
Cumulative 
Percent 
good condition 13 16.0 16.0 16.0 
ok 52 64.2 64.2 80.2 
bad condition 15 18.5 18.5 98.8 
non answered 1 1.2 1.2 100.0 
Valid 
Total 81 100.0 100.0  
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Figure 4.11. Resident’s assessment on their drainage system 
 
 
 
4.5.13. Street car parking and garages 
 
Most of the residential buildings in Ulaanbaatar city centre were planned and constructed in 
1950s without garages, but with some open car parking spaces nearby. There was built a 
number of parking garages in Ulaanbaatar city in last 15 years, which are serving for all 
residential and business users. However, they can not supply parking spaces for all 
demanders, including residents from surrounding blocks. 
 
The survey sought to gather information on residents’ garage ownership and number of 
vehicles owned by household. Respondents were also asked to indicate whether how they 
assessing their street parking environment. Analysis showed that most of residents in all three 
residential buildings do not have garages and cars, and they assessed their car parking 
environment as bad. 
  
Seventy three or 90.1% of respondents answered they had no garages around home and eight 
or 9.9% of residents did not answered for this question (Table 4.15). Meantime forty-nine 
respondents or 60.5% of residents did not own a car and significant number of residents, 
twenty one or 25.9% of residents had one car, five respondents or 6% of residents had two 
cars, and one or 1.2% of respondents responding that they had 3 or more vehicles. The 
remaining 6% did not answer this question as noted earlier. The questionnaire also asked 
respondents to indicate whether how they assessing their car parking condition. Survey result 
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shows that, there is high demand in car parking among Ulaanbaatar city centre residents. 
There is a significant gap between vehicle owners and car parking space availability. 
 
Table 4.15. Residents’ assessment for their car parking environment 
     
 
 
 
 
 
 
 
 
 
 
 
 
 
Table 4.16. Residents’ car ownership 
 
 
 
 
 
 
 
 
 
 
 
 
 
Table 4.17. Residents’ car parking or space ownership 
 
 
 
 
 
 
 
 
 
 
 
4.5.14. Residents’ views on transportation 
 
Transport is a key component of city development. In an effort to understand the condition of 
transportation there was questions to gather residents’ views on their transportation system 
Q19. How do they assessing their car parking environment? 
      Frequency Percent Valid Percent Cumulative Percent 
good condition 6 7.4 7.4 7.4 
ok 27 33.3 33.3 40.7 
bad condition 47 58.0 58.0 98.8 
non answered 1 1.2 1.2 100.0 
Valid 
Total 81 100.0 100.0  
Q8. Number of cars per apartment 
   Frequency Percent Valid Percent Cumulative Percent 
1 car 21 25.9 25.9 25.9 
2 car 5 6.2 6.2 32.1 
no car 49 60.5 60.5 92.6 
non answered 5 6.2 6.2 98.8 
3 or more cars 1 1.2 1.2 100.0 
Valid 
Total 81 100.0 100.0  
Q9. They have garages around home 
  
Frequency Percent Valid Percent Cumulative Percent 
No 73 90.1 90.1 90.1 
N/A 8 9.9 9.9 100.0 
Valid 
Total 81 100.0 100.0  
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and the types of transport they used to get to and from the residences. More than half 59.3% 
of the respondents said they were satisfied with their transportation system, whereas 
significant number 23 or 28.4% of the respondents answered their transportation system was 
in bad condition, and only a small number of residents 1.1% said their transportation system 
was in good condition. The remaining 1.2% of respondents did not answer to this question 
(Table 4.18). 
 
Table 4.18. Residents’ view on transportation system 
 
 
 
 
 
 
 
 
 
The second question on transportation asked residents to indicate the type of transport they 
mostly used to get to and from their homes. Almost forty six (45.7%) percent of residents 
identified public transport as an more popular type, twenty one (21%) percent answered that 
they using own car, and about eleven (11.1%) percent of respondents answered that they 
using more then one mode of transport, for example own car and public transport. The 
remaining about twenty two (22.2%) percent of respondents did not answered to this question. 
Table 4.19 indicate that modes of public transports are the most popular type of transport to 
and from the residency. 
 
 
Table 4.19. Transport type for journey to work 
 
 
 
 
 
 
 
 
 
 
 
 
Q17. How do they assessing their transportation system? 
                    Frequency Percent Valid 
Percent 
Cumulative 
Percent 
good condition 9 11.1 11.1 11.1 
satisfied 48 59.3 59.3 70.4 
bad condition 23 28.4 28.4 98.8 
non answered 1 1.2 1.2 100.0 
Valid 
Total 81 100.0 100.0  
Q10. transport for the journey to work /type of transport/ 
  Frequency Percent Valid 
Percent 
Cumulative 
Percent 
own car 17 21.0 21.0 21.0 
public 
transport 
37 45.7 45.7 66.7 
N/A 18 22.2 22.2 88.9 
own and 
public 
9 11.1 11.1 100.0 
Valid 
Total 81 100.0 100.0  
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4.5.15. Residents’ willingness to get compensation to relocate 
 
Relocation is a one of the main aspect of redevelopment, and involves some replacement of 
housing. Each respondent was asked a series of questions concerning the effect relocation 
would have upon him or her and the problems it would cause. 
  
Table 4.20. Residents’ willingness to relocate if compensated 
 
  
“1-40000” “Bagatoiruu” 
Peace 
Avenue 
Total 
No 10 (83.3%) 36 (69.2%) 4 (23.5%) 50 (61.7%) 
Yes 2 (16.7%) 6 (11.5%) 6 (35.3%) 14 (17.3%) 
non answered - 9 (17.3%) 7 (41.2%) 16 (19.8%) 
valid   1 (1.9%)   1 (1.2%) 
Total 12 (100%) 52 (100%) 17 (100%) 81 (100.0%) 
 
 
Most of the respondents from the three residential buildings (61.7%) answered that they not 
ready to relocate somewhere and refused to accept the idea of moving, even if local 
authorities provided them with an alternative living place and compensation. For them their 
convenient location can be is main factor for this. Most of the respondents (83.3%) from 
building #9 in micro district “1-40000” and (69.2%) from building #13 in micro district 
“Bagatoiruu” said that they were not ready to relocate.  Also 23.5% of the respondents in the 
building on Peace Avenue said they did not want to move somewhere. The greatest 
willingness (35.3%) to get compensation and move into renewed housing was shown by the 
occupants of the building #28 on the Peace Avenue, while 16.7% of the respondents in 
building #9 in micro district “1-40000” and 11.5% of the respondents from building #13 in 
micro district “Bagatoiruu” answered that they would leave their premises for good 
compensation and alternative accommodation. Approximately 62% of these respondents 
disagreed with the idea, while of all respondents those in building #28 on the Peace Avenue 
had the highest level of willingness to move. The responses to these questions are tabulated in 
Figure 4.22. 
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Figure 4.12. Residents’ readiness to relocate 
 
 
 
4.5.16. Residents’ views on redevelopment and relocation 
 
Most of residents wanted to move into a new residential building, but were not ready to 
relocate from their living place to a temporary place provided by the developer or government 
authorities. 
 
When asked the question, "Do you want to move to another area to live?” most of respondents 
expressed a strong desire do not move somewhere. In 51 respondents (63%) this was the 
stated desire. The second most frequent choice was to move to another area (23.5%). The 
question was presented as being a hypothetical, many respondents refused to accept the idea 
of moving out of their home, and hence could not or would not make a choice and about 11% 
did not answer to this question. 
 
Table 4.21. Resident’s willingness to move and live in another area 
    
 
 
 
 
 
 
Q21. Do you want to move to another area to live? 
  Frequency Percent Valid 
Percent 
Cumulative 
Percent 
No 51 63.0 63.0 63.0 
Yes 19 23.5 23.5 86.4 
non 
answered 
11 13.6 13.6 100.0 
 
Valid 
Total 81 100.0 100.0  
Are they ready to relocate their living, if from local authorities providing them 
alternative living place and get enough compensation? 
0.00% 
20.00% 
40.00% 
60.00% 
80.00% 
100.00% 
Residential area 
Percentage of 
Frequency 
No 
Yes 
None answered 
No 83.30% 69.20% 23.50% 61.70% 
Yes 16.70% 11.50% 35.30% 17.30% 
None answered 0 17.30% 41.20% 19.80% 
“1-40000” “Bagatoiruu” Peace Avenue Total 
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The desire to stay in their existing building was greatest among residents from building #9 in 
micro district “1-40000” and building #13 in micro district “Bagatoiruu”. It was interesting 
that respondents did not want to move somewhere, but voted for the redevelopment 
nonetheless.  Each respondent was asked, “Would they prefer to improve their residential 
building or live in a new one with all facilities?” More than half (58 percent) reported they 
would prefer a new building over a renovation of the existing one. About 25 percent reported 
that they would prefer to improve existing building. The remainder, about 17.3 percent 
refused to answer to this question. 
 
The major difficulties, by far, was the residents’ lack of confidence to get new apartment and 
and get enough compensation. The next most serious difficulty to move (13.7 %) was the fear 
or expectation that relocation would increase the distance between home and work. 
 
Table 4.22. Resident’s preference on renewal 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4.5.17. Land management: Green space and pedestrian environment 
 
4.5.17.1. Resident’s assessment on their pedestrian environment 
 
Good walking facilities extend the reach of transportation systems, provide mobility options, 
improve accessibility for everyone, and encourage people to have active lifestyles. The 
question on pedestrian environment has been asked to assess the quality of the physical 
pedestrian environment. The respondents have chance to assess how the physical environment 
Q23. Would they prefer to improve their residential building or 
rebuild new one with all facilities instead of existing? 
 
  Frequency Percent Valid 
Percent 
Cumulative 
Percent 
Yes, 
redevelop 
47 58.0 58.0 58.0 
No, need 
refurbish 
20 24.7 24.7 82.7 
non 
answered 
14 17.3 17.3 100.0 
Valid 
Total 81 100.0 100.0  
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impacted on whether they walked in their neighbourhood. Nearly half (46.9%) of the 
respondents assessed that their pedestrian environment as being in bad condition, almost two 
fifths (39.5%) of respondents were satisfied and only about one in ten (12.3%) answered that 
their pedestrian environment in good condition. The remaining (1.2%) respondents did not 
answer to this question (Table 4.23). 
 
Table 4.23. Resident’s assessment on their pedestrian environment 
 
 
 
 
 
 
Pedestrian facilities are unique facilities that must accommodate a wide variety of user types, 
needs, and abilities. Aside from using resources in this study, it is recommended that planners 
and designers of Ulaanbaatar city should conduct field reviews of proposed locations, walk 
the future walkways if possible, and that the planning and design be conducted by, or in 
consultation with, authorities or persons with a specialised knowledge of these facilities and 
are active pedestrians themselves. 
 
 
4.5.17.2. Green open space 
 
In this section of the questionnaire respondents were asked to assess the green open space 
needs for their community. The majority, about two of third (63%) of respondents answered 
that they need more green open space in their local area, and about one of sixth (16%) said 
that their local green space meets their needs. Significant number of 17 or 21% of respondents 
did not answer to this question. 
 
Q20. How do they assessing their pedestrian environment? 
  Frequency Percent Valid 
Percent 
Cumulative 
Percent 
good 
condition 
10 12.3 12.3 12.3 
satisfied 32 39.5 39.5 51.9 
bad 
condition 
38 46.9 46.9 98.8 
non 
answered 
1 1.2 1.2 100.0 
Valid 
Total 81 100.0 100.0  
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When data from each of the residential buildings were analysed, some differences in 
perceived green open space needs differences were found. Almost all 11 or 91.7% of the 
respondents in building #9 in “1-40000” reported that they had enough green open space and 
only one respondent wanted more green open space. Very different opinions were given by 
respondents in residential buildings in “Bagatoiruu” and “Peace Avenue” regarding green 
open space. The majority of the respondents 36 (69.2%) of the respondents in Bagatoiruu 
residential building and 14 (82.4%) of the respondents in Peace Avenue reported that they 
needed more green open space in their neighbourhood respectively. Only 2 or about 12% of 
respondents in Peace Avenue were satisfied with their green space environment and 
surprisingly no one in “Bagatoiruu” satisfied for their green environment. Also 16 or 30.8% 
of respondents in Bagatoiruu residential building and 1 or 5.9% of the respondents in Peace 
Avenue did not answered to this question (Table 4.24). 
 
Table 4.24. Green open space needs 
Q22. Do they need more green open space area? 
 Frequency 
(Percent) 
“1-40000” Bagatoiruu Peace 
Avenue 
No, we have enough 13 (16.0%) 11 (91.7%) - 2 (11.8%) 
Yes 51 (63.0%) 1 (8.3%) 36 (69.2%) 14 (82.4%) 
non answered 17 (21.0%) - 16 (30.8%) 1 (5.9%) 
Total 81 (100.0%) 12 (100%) 52 (100%) 17 (100%) 
 
 
These statistics reflect the very different green open space environment conditions within the 
three residential areas. In residential area “1-40000” has more green open spaces than the 
others. Whilst there is a slight difference between the Bagatoiruu and Peace Avenue 
residential areas, in both residential areas there needs to be greener environment.  
 
As part of the questionnaire, there was asked residents’ opinions about land management in 
the studied residential areas. This survey question was conducted to understand residents’ 
views of land uses in the residential building surrounding areas. 
 
Most of the respondents (83.3%) in “1-40000” and 29 (55.8%) of respondents in 
“Bagatoiruu” reported that they did not need land management for their residential area. One 
fifth or 16.7% of the respondents in “1-40000” and 22 or 42.3% of respondents in 
“Bagatoiruu” answered that they needed land management respectively. In contrast, more 
than half (52.9%) of respondents in Peace Avenue said that they needed land management and 
Page 69 
5 or 29.4% of respondents answered that they do not need it. Although, only one (1.9%) of 
the respondents in “Bagatoiruu” and three (17.6%) of respondents in Peace Avenue residential 
buildings did not answer to this question. In overall, more than half, 44 (54.3%) of 
respondents said that they do not need and 33 (40.7%) of the respondents answered that they 
need land management. The remaining 4 (4.9%) of the respondents did not answer to this 
question (Table 4.25). 
 
Table 4.25. Land management needs 
 
Q24. Do they think land management is needed for their existing residential area? 
 Frequency 
(Percent) 
“1-40000” Bagatoiruu Peace 
Avenue 
No 44 (54.3%) 10 (83.3%) 29 (55.8%) 5 (29.4%) 
Yes 33 (40.7%) 2 (16.7%) 22 (42.3%) 9 (52.9%) 
non answered 4 (4.9%) - 1 (1.9%) 3 (17.6%) 
Total 81 (100.0%) 12 (100%) 52 (100%) 17 (100%) 
 
 
Most residents assessed their building infrastructure as good except for car parking, green 
space and pedestrian environment. 
 
4.5.18. Value of the properties by residents 
 
Respondents were asked to estimate the value of their apartment. These data can give a better 
understanding of resident’s expectations in the case of relocation and can help determine 
compensation size. Residents’ assessments of property values ranged from 35,000 to 150,000 
US dollars. Majority 71.3% of residents valued their apartments from 50,000 to 100,000 US 
dollars, about one fourth (25%) of residents valued their apartments from 35,000 to 50,000 
US dollars,  and only 3.6% of residents valued their apartments at 150,000 US dollars. There 
was interesting point is that significant number 21.4% of respondents valued their premises at 
80,000 US dollars (Table 4.26). 
 
Table 4.26. Residents’ views on the value of their properties 
 
Q26. Dwelling owner market value? If they have any idea 
   
Frequency Percent Valid Percent Cumulative Percent 
$35,000 3 3.7 5.4 5.4 
$40,000 1 1.2 1.8 7.1 
$45,000 7 8.6 12.5 19.6 
Valid 
$50,000 3 3.7 5.4 25.0 
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4.5.19. Rent per month 
 
One of the dimensions that planners need to know in planning for the relocation of families is 
the rent that each tenant pays. This assists in predicting the costs of relocation and provides a 
preliminary idea of the types of residences that must be obtained for each tenant. The 
following table and graph reports the frequency of rents. 
 
The average apartment in these buildings rents for 300 to 400 dollars per month (Table 4.27). 
However, some apartments rent for as low as $200 or less (23.4%) and some rental units rent 
for $500 or more (10.3 per cent). The great majority is clustered in the range from $250 to 
$450 dollars. These rent levels are for dilapidated buildings in convenient city centre location. 
 
 
Table 4.27. Residents’ reports of rent per month 
Q27. Dwelling rent value p/m. If you have any idea 
  Frequency Percent Valid Percent Cumulative Percent 
$150 4 4.9 7.7 7.7 
$200 15 18.5 28.8 36.5 
$220 1 1.2 1.9 38.5 
$250 6 7.4 11.5 50.0 
$300 7 8.6 13.5 63.5 
$350 5 6.2 9.6 73.1 
$400 2 2.5 3.8 76.9 
$450 2 2.5 3.8 80.8 
$52,000 1 1.2 1.8 26.8 
$54,000 2 2.5 3.6 30.4 
$55,000 2 2.5 3.6 33.9 
$60,000 1 1.2 1.8 35.7 
$65,000 1 1.2 1.8 37.5 
$70,000 5 6.2 8.9 46.4 
$75,000 2 2.5 3.6 50.0 
$80,000 12 14.8 21.4 71.4 
$85,000 1 1.2 1.8 73.2 
$90,000 6 7.4 10.7 83.9 
$95,000 4 4.9 7.1 91.1 
$100,000 3 3.7 5.4 96.4 
$150,000 2 2.5 3.6 100.0 
Total 56 69.1 100.0 
 
Missing System 25 30.9 
  
 
Total 81 100.0 
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$500 4 4.9 7.7 88.5 
$600 2 2.5 3.8 92.3 
$800 2 2.5 3.8 96.2 
$900 1 1.2 1.9 98.1 
$1,000 1 1.2 1.9 100.0 
Total 52 64.2 100.0  
Missing System 29 35.8   
 Total 81 100.0   
 
It is an interesting fact that rent levels for this research studied buildings are slightly different 
each other. Rent level for “Bagatoiruu” and Peace Avenue residential buildings slightly lower 
than in the “1-40000”. The highest rentals among these buildings are found in the “1-40000”.  
 
 
Figure 4.13. Residents’ view on value of rent per month 
 
 
4.5.20. Findings and outcomes 
 
The result of the resident’s survey revealed issues and factors on urban renewal considered 
important by residents. The main findings were: 
 
• Nearly two thirds (60.5%) of respondents assessed condition of their home as a bad;  
• Average number of residents per apartment is four and two thirds of the survey 
respondents live in households of more than three person; 
• Length of residency among residents of the three surveyed buildings differed; most of 
respondents (74%) had lived in their apartment for more than 5 years; and about 10% 
have lived in their apartment less than one year; 
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• A significant negative aspect of residential redevelopment was residents’ lack of 
confidence about replacing their building a new one instead of improving their 
existing one. More than half (58%) of respondents said that they were positive about 
renewal, but 63% of respondents did not want to move; 
• More than a third (37%) of respondents lived in an apartment that had only 1 bedroom 
and nearly half (47%) said they lived in two bedrooms; 
• Nearly half (47%) of respondents had children of kindergarten or school age; 
• Most of residents do not have garages and cars, and they assessed their car parking 
environment as bad. According to the survey analysis seventy three (90.1%) of 
respondents answered they haven’t garages around home. Meantime, about one third 
(28.1%) of respondents own a car; 
• Public transports are the most popular type of transport and most respondents were 
satisfied with it.  
• Nearly half (46.9%) of respondents were assessed their pedestrian condition such in 
bad condition; 
• the majority, about two of third (63%) of respondents answered that they need more 
green open space; 
• Most respondents two of third (57%) of respondents owned of their apartments; 
• Most respondents were satisfied with their infrastructure supply system services 
(water, electricity, heating, sewage and drainage); 
• Also there was concern for resident’s tendency to evaluate and ask higher price for 
their premises; 
  
The data presented here are useful for planning, administration, and research related to 
various technological and economic issues that concern the sustainability of urban renewal 
and construction. The survey of residents in dilapidated buildings revealed various issues of 
built environment and established current condition of dilapidated residential buildings. Those 
findings can be used in various stages of city renewal, such as comprehensive planning, 
compensation and relocation of residents.  
 
 
4.5.21. Conclusion 
 
This survey of residents of dilapidated buildings established the nature of resident’s opinions 
of urban renewal and identified the condition of their buildings. 
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The survey response rate was high, which gave confidence that the survey produced an 
accurate picture of residents' views on a variety of issues. The current structural condition of 
these residential buildings is in critical state. Also these residential areas suffering from an 
overcrowded living environment and lack green open space and parklands.  
 
The survey of residents shows that they have strong concerns about whether redevelopment 
involving new multi-storey redevelopments built on site of their current residences is 
appropriate for the area. As a result of these issues, residents fear alienation and a loss of their 
properties properties. They see themselves as powerless, badly informed and excluded from 
any decision-making leading to anxiety, discomfort and distrust towards local authorities.  
Page 74 
4.6. PART C. INTERVIEWS WITH EXPERTS 
 
 
4.6.1. The purpose of the expert interviews 
The purpose of conducting interviews with experts was to explore current conditions related 
to residential redevelopment in Ulaanbaatar city and identify some possible problems and 
their solutions. The knowledge and opinions gained from stakeholders will be considered and 
reflected on the strategy framework later in this thesis.  
 
4.6.2. Interview procedures 
Face- to-face interviews with ten experts were conducted during the month of January 2009. 
The interviewees were selected Government Authorities personnel, local industry 
practitioners and community representatives. The interviews were intended to collect data for 
discourse analysis to identify shared narratives of how issues around Ulaanbaatar city centre 
redevelopment are understood, and to aid the development of guidelines for residential 
renewal of Ulaanbaatar’s city centre. Information was gathered on evaluation of existing 
structures, some possible solutions to deal with problems. 
The interview schedule consisted mainly of open-ended questions to allow respondents to 
provide individualised responses. Before the interviews, a letter stressing the purpose and 
importance of the research was sent to each stakeholder. All interviewed stakeholders 
received the list of questions and invitation to participate in the survey (See Appendix 2-5) 
prior to the meetings, as an aid to discussion and were asked to provide responses to them 
during the interviews. Survey questions were focused on current government policy for 
dilapidated residential buildings, influences on or barriers to implementation of city 
development policy, and existing condition of dilapidated residential buildings and the 
identification of potential impacts of redevelopment and legal and regulatory issues. Some 
questions for interview with industry stakeholders and community representatives were more 
focused on technical issues, such as maintenance, heating and water supply systems; and 
condition of residential buildings. 
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4.6.3. Interview with personnel from selected government authorities  
 
Initially, the first task of the survey there is planned to do interview with some selected 
Government Authorities personnel such as inspectors and specialists from Department of 
Construction, Housing and Public Utilities, State Specialized Inspection Agency, Ulaanbaatar 
City Planning Agency and National Centre for Construction, Urban Development and Public 
Utilities of Mongolia. People in these agencies are heavily involved in building inspection and 
city planning. They have some databases that include information about the three residential 
buildings targeted in this research, and are familiar with current Government urban renewal 
programs and strategies to improve city infrastructure and living, and safety conditions of 
residents. 
 
These interviews enabled determination of residential areas of Ulaanbaatar with a significant 
concentration of dilapidated residential buildings that house residents with high levels of 
disadvantage compared to surrounding areas. Based on the data collected in the interviews 
three residential buildings in different places in the city centre were selected for the survey of 
residents.  
 
There were discussions about following thematic areas: 
 
 
4.6.3.1. Current Ulaanbaatar city centre development policy 
 
Ulaanbaatar City centre is becoming more populous but has many dilapidated residential 
buildings, many inappropriate planned construction projects and lacks a city renewal policy. 
Government authority personnel agreed that an appropriate city renewal policy is needed. 
Most government authorities’ personnel believed that rapid expansion of the city was causing 
various problems of urban deterioration and city infrastructure development. They said 
existing programs on city development did not reflect the reality of urban renewal and the 
Ulaanbaatar city development master plan needed renewal. Moreover, some stated that 
current urban development policy is unclear and implementation is poor. For example, one of 
the government authorities personnel said: “ It is hard to understand the current city 
development policy, and it can be presumed from the city development process in last 5 years, 
that there are might be not sufficient implementation, non consistent or contradictory rules 
and no control over implementation.  Factors like legal uncertainty, poorly equipped human 
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resources, and poor economic conditions and political instability might be the biggest burden 
on developing and implementing a precise long term city policy.” Also stakeholders reported 
that the city centre density increase had occurred in an unregulated manner.  
 
 
4.6.3.2. Current city centre infrastructure system 
 
During the interview government authorities personnel were asked for their assessment of city 
centre infrastructure system. Particularly road and transportation, water and heat supply 
system. All participants agreed that all infrastructure systems were overloaded and in a 
deteriorated state. They said that more than 90000 vehicles per day travelling on roads, which 
was build for less much traffic. Department of Construction, Housing and Public Utilities 
Authority personnel said more transit and city ring roads were needed to reduce traffic 
congestions. Whereas Ulaanbaatar City Planning Agency expert argued for upgrade to some 
city centre major roads and replanning of the city centre. 
 
An officer of the State Specialized Inspection Agency said that today Ulaanbaatar’s water 
system distributed 170,000 cubic metres of water per day and needed special water use 
efficiency program. Twenty-eight percent of water supply pipes were constructed before the 
1980s, 57% in 1980s, and the remaining 15% since the 1990s. Those pipelines which were 
constructed before the 1980s significantly needed regular maintenance to provide regular 
water and avoid water leakage. 
 
Heating supply in Ulaanbaatar city always has been a challenging issue for the city 
administration and their supply system operating companies. According to The State 
Specialized Inspection Agency officer’s data, 80% of heating supply system in Ulaanbaatar 
city has centralized heating system from power stations and 30% of them in deteriorated state. 
He believed that to provide reliable heating in east part of Ulaanbaatar city needed regular 
maintenance to provide regular water and avoid water leakage need additional energy 
resource and for west part of the city there need upgrade existing three power stations and 
supply pipes. 
 
The participants recommend the construction of new roads and magistrals, and the extension 
of the existing transport corridors to improve the effectiveness of existing ring roads. In 
particular they suggested the construction of innovative public transport such as light rail ring 
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routes connecting city centre within suburbs and train services along existing railways. They 
also suggested improving the existing trolleybus service network, which can make 
contribution to reductions in city air pollution.  
 
 
4.6.3.3. Current conditions of existing residential buildings of Ulaanbaatar city centre 
  
When asked what they thought about the current condition of residential buildings of 
Ulaanbaatar city centre. All participants agreed to that they were dilapidated and some of 
them were in a critical state. Experts from the National Centre for Construction, Urban 
Development and Public Utilities said that there were about 6,000 apartment buildings in 
Ulaanbaatar, housing about 40% of Ulaanbaatar city residents. He also said 60% of these 
apartment buildings were constructed before the 1980s and 20% of them were ageing 
buildings. Most of these ageing buildings were dilapidated and were built without compulsory 
reinforcement against earthquakes. 
 
 
4.6.3.4. Survey for dilapidated residential buildings 
 
When questioned about the existence of surveys of dilapidated residential buildings in 
Ulaanbaatar, almost all participants said that they did not know. The expert from the National 
Centre for Construction, Urban Development and Public Utilities said there technical 
assessment surveys had been conducted on selected residential buildings in the city centre; the 
investigation found that they needed demolition and renewal. There is a clear lack of adequate 
surveys and studies for Ulaanbaatar city renewal.  
 
 
4.6.3.5. Current maintenance condition of these residential buildings 
 
Most of the participants agreed that Ulaanbaatar’s residential buildings lack maintenance due 
to insufficient funding and poor management. In Mongolia maintenance of these residential 
buildings is usually run by community-based organizations, such as residential apartment 
owners’ associations. These associations are incorporated under the relevant property 
legislation, and are charged with the administration of one or more residential buildings. 
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Owners of the property pay a monthly fee to provide for common maintenance and help cover 
future repairs. 
 
The expert from the State Specialized Inspection Agency suggested that it was necessary to 
create a new evaluation and registration system for old residential buildings to help to 
determine their maintenance and future existence. As explained system will assess current 
condition of residential buildings and register apartment buildings to appropriate sorted group. 
  
 
4.6.3.6. City centre residential buildings needs for upgrade and refurbishment 
 
Ulaanbaatar city is a capital city of Mongolia, has many historical and heritage buildings in 
the city centre and some of them are residential buildings. Preservation of historical, cultural 
and architectural buildings in Ulaanbaatar city centre is one of the statutory obligations of the 
state and local government. The participants were asked to consider that heritage-listed 
residential buildings have to be maintained or up-graded in the future and future 
redevelopment projects must give sufficient priority to the preservation of heritage buildings. 
 
Some experts had concerns about the trend for some ground floor apartments in city centre 
residential buildings start to diversify and provide low-cost accommodation for art galleries 
and art workshops. There was general uncertainty about the degree to which these mixed use 
structures and the historical sense of place can be maintained and who will be relocated when 
redeveloping the area. 
 
 
4.6.3.7. Experts’ opinions on Ulaanbaatar city centre renewal 
 
Based on the age and physical conditions of many of the residential buildings in Ulaanbaatar 
city centre, experts from Government Authorities reported that there are very much needed 
improvement and restructuring of the existing city centre residential buildings was needed 
badly. According to data supplied by expert from the National Centre for Construction, Urban 
Development and Public Utilities Agency dilapidated old buildings will be increased hugely, 
in particular more significantly for buildings of 30-40 years old they will be more than half of 
existing buildings in Ulaanbaatar’s city centre 2020. Moreover, the associated infrastructure is 
in a deteriorated state and needs an upgrade as well. 
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On expert’s view redevelopment can improve quality of life in the existing city centre 
incorporating the principles of sustainable development in planning and implementing its 
urban renewal programme. It should take account of sustainability concept in redevelopment 
strategy. 
 
 
4.6.3.8. Environmental concerns for proposed refurbishment or redevelopment work 
 
Urban renewal offers the opportunity to construct better buildings but also can cause certain 
environmental problems. Most comments from experts referred to the ecological significance 
for provision of green open spaces and potential threats, which may appear during 
construction work such as construction waste, dust, noise and some possible soil 
contamination. Some experts said that good planning was vital and there should be more trees 
instead some of some existing residential buildings. It was also recognised that some 
residential buildings in the city centre fringe can be as a quiet recreation place and buffer zone 
to the urban area. 
  
 
4.6.3.9. Potential obstacles to redevelopment 
 
The identification of issues which may cause problems for the redevelopment of residential 
buildings in Ulaanbaatar’s city centre is the one of the main goals of this study. During the 
interviews with Government officers there were asked their opinions and concerns about 
Ulaanbaatar city centre residential redevelopment. All interviewed personnel agreed that 
redevelopment of residential buildings in the Ulaanbaatar city centre is essential for city 
development. They see urban renewal as an opportunity to renew dilapidated housing and a 
windfall to the public purse (despite lack of renewal experience). They have major concerns 
about social problems such as those resulting from compulsory movement of the residents and 
lack of an appropriate regulatory environment. Stakeholders said that there were no regulatory 
documents for compulsory relocation, compensation and negotiations in Mongolia. 
Interviewees also reported that redevelopment can cause loss of affordable housing. They 
were concerned that many of existing residents will be unable to afford the renewed 
accommodations. Obviously, the new apartments’ purchase prices would be much higher than 
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those of the existing dilapidated ones, and developer or government authorities can not 
provide all accommodations at discounted prices. 
 
Financial issues were another major concern. As in any major construction project residential 
redevelopment in Ulaanbaatar city will need an enormous amount of funding and good 
financial management. The interviewed Government experts said: “The intent of this 
redevelopment funding policy is to ensure implementing agencies to find effective financial 
methods, while providing maximum productivity in construction projects. On the other hand, 
developers and implementing agencies should ensure affordability for residents.” This view 
conflicted somewhat with that of the expert from Department of Construction and Urban 
Development, who stated that developers and implementing agencies have to consider that 
sustainability concepts in redevelopment projects require using cost-efficient innovative 
technologies with minimum social and environmental impacts, but innovative construction 
project is that generally less profitable. 
  
Some of the experts saw that some redevelopment activities can damage infrastructure and 
disrupt some supply services. The demolition of residential buildings and construction 
activities may damage infrastructure and cause problems such as localised power outages, 
traffic congestions and disrupt water supply and telecommunication systems in the 
surrounding area. 
 
Others were more concerned about threats to residents’ health. Demolition of dilapidated 
residential buildings, redevelopment site preparation and the construction process itself 
inevitably causes significant dust and noise pollution. To mitigate those impacts some 
interviewed personnel suggested the implementation of appropriate dust and noise control 
programs, which can use such methods as screening of construction sites and watering the 
roads down leading into the construction sites. 
 
4.6.3.10. Redevelopment and regulatory system 
 
All interviewees agreed with that Mongolia does not have experience in urban renewal and 
the current Mongolian urban regulatory system does not cater for urban renewal. As they said 
current law and regulatory acts is inappropriate for urban renewal and needed more 
comprehensive regulatory acts. They saw local government as being responsible to take the 
leading regulatory role in the urban renewal process.  
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4.6.3.11. Outcomes of engagement with government personnel 
 
The interviews Government agencies personnel relevant to urban renewal helped to identify 
prospective and existing issues and produce some suggestions to deal with those issues and 
support sustainable redevelopment (Table 4.28). 
  
Table 4.28. Issues and Suggestions from the Government Personnel engagement 
 
 Issue Suggestions 
Inappropriately planned construction 
projects and lack of city renewal policy 
Revise city renewal policy and implementation; 
 
Existing programs on city development 
does not reflected urban renewal aspects  
Renew UB city development master plan 
Current urban development policy is 
unclear and implementation is poor 
 
Unregulated increase in city population  
Overloaded and deteriorated infrastructure 
system 
More transit and city ring roads to reduce traffic 
congestions; 
Upgrade some city centre major roads and replanning city 
centre; 
Construct new public transport type such as light rail ring 
routes connecting city centre within suburbs and train 
service along existing railway; 
Improve existing trolleybus service network, which can 
make contribution to city air pollution reductions; 
Special water use efficiency program; 
Regular maintenance of water supply system to provide 
regular water and avoid water leakage; 
Additional energy resources for the east part of Ulaanbaatar 
and upgrade the existing three power stations and supply 
pipes in west; 
Ageing buildings are dilapidated and lack 
reinforcement against earthquake 
 
Lack of adequate surveys and studies for 
Ulaanbaatar city renewal 
 
Collaboration of government authorities on 
urban renewal is poor 
 
Lack of maintenance due to insufficient 
funding and poor management 
 
 Assess condition of residential buildings and categorise 
apartment buildings to help determine their current and 
future maintenance requirements; 
Preservation of historically, culturally and 
architecturally significant buildings 
 
 Incorporate the principles of sustainable development in 
planning and implementing 
Provision of green open spaces Good planning required, there should be more trees instead 
some existing residential buildings 
construction waste  
soil contamination  
 Local government should consider in planning and 
permission stage of car parking space; 
Compulsory relocation of residents  
Lack of appropriate regulatory  
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environment for relocation 
(currently there are no regulatory 
documents for compulsory relocation, 
compensation and negotiations) 
Loss of affordable housing 
(there were concerns in that many of 
existing residents will be unable to afford 
the renewed accommodation) 
 
 Use cost efficient innovative technologies with minimum 
social and environmental impacts 
Redevelopment activities can damage 
infrastructure system and disrupt services: 
localised power outages, traffic 
congestions and disruptions to water 
supply and telecommunication systems 
 
Dust and noise emissions Implement appropriate dust and noise control programs, 
such as an adequate screening of construction sites and 
watering the down roads; 
 
 
 
4.6.3.12. Conclusions 
 
Increased population density and inappropriate development in Ulaanbaatar city centre are 
causes for concerns. Discussions with the relevant government agencies personnel produced a 
deeper understanding of current urban renewal policy in Ulaanbaatar city, existing and 
prospective issues for urban renewal, and generated some suggestions to deal with them. 
These findings will be considered in the development of strategy framework.  
 
 
4.6.4. Interview with local industry practitioners and community representatives 
 
In Ulaanbaatar, Mongolia the residential development construction and residential buildings 
service is usually carried out by private companies and non-government community based 
organizations such as unions of community representatives. Such organisations are actively 
participate in the residential development process and their members have substantial 
experience and expertise in residential construction and building service work. Nowadays, 
residential development is occurring rapidly throughout the Ulaanbaatar city and local 
construction companies’ practitioners experience all the potential problems associated with 
residential redevelopment. 
  
In the area of Ulaanbaatar city on which this research was focused most existing residential 
buildings are serviced by non-government community based organizations. It’s their 
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responsibility to look after general maintenance and keep residential buildings and 
surrounding areas neat and tidy. They regularly deal with dilapidated building maintenance 
issues and have broad experience in fixing various problems. Interviews were conducted with 
them to extend knowledge of the condition of Ulaanbaatar’s residential buildings and identify 
more disadvantaged buildings for redevelopment. 
 
Interviews were conducted with an industry practitioner from a construction company, an 
officer of the Commission of Union of Community Representatives and a representative from 
each of the three Unions of Community Representatives (non-government community-based 
organizations) servicing survey conducted apartment buildings.  
 
 
4.6.4.1. Local industry practitioners’ and community representatives’ views on the 
current condition of existing residential buildings in Ulaanbaatar city centre 
 
The local industry practitioners and community representatives felt strongly that most 
residential buildings in the city centre of Ulaanbaatar were becoming dilapidated. They said 
most of these apartment buildings have now poor built environment. Particularly common 
defects include cracks, corrosion of reinforcement, and roof deterioration due to lack of 
maintenance.  
Some stakeholders stated that conversion of ground floor apartments into shops can cause 
significant damage in case of earthquake, because conversion works often involved removal 
of some internal walls and structures. Most of these converted apartments are used by small 
restaurants, convenience stores and offices. 
 
 
4.6.4.2. Maintenance of existing residential buildings in central Ulaanbaatar 
 
Most of the stakeholders agreed that maintenance conditions of Ulaanbaatar city centre 
residential buildings was poor and required improvement. All relevant parties, whether living 
in or servicing these buildings, should be aware that building components require more 
regular maintenance and attention as they become older. 
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The stakeholders declared that most of the water supply and heat supply pipes were 
overloaded and deteriorated. Only minor improvements were made in central heating 
installations in recent years; stakeholders recommended upgrading and renewing old central 
heating boilers, cylinders and supplying pipes. An upgraded and renewed water and heat 
supply system was seen as vital to service the rapidly increasing population of the city and 
sustain their lives.  
 
Stakeholders also suggested the implementation of water and energy saving programs for new 
renewal affected residential buildings. In their view innovative green technologies can save 
substantial water and energy. Particularly, suggestions included installation of economical 
water taps and energy use measuring meters, which allow the residents to control their water 
and energy usage. 
 
Interviewed industry stakeholders stated that non-government community-based organisations 
generally had inadequate management ability; better management would make the 
maintenance of these residential buildings more efficient. Insufficient financial resources of 
maintenance providers made services quality poor. 
 
 
4.6.4.3. Previous studies on the targeted residential buildings 
 
None of the industry or community stakeholders knew of any previous surveys of these 
residential buildings. They said studies were essential to reduce some possible social 
economic impacts. For example, research into the interests and needs of individual 
owners/tenants can reduce confrontations between local government and owners/tenants and 
help identify some technical problems and their solutions. 
 
 
4.6.4.4. Stakeholders view on structural and soil condition of the residential buildings 
 
Stakeholders were asked: “Have you found minor defects in building structures or other parts? 
What is your assessment of their current structural condition? Particularly, main building 
elements such as basement and foundation, wall, flooring etc.”  
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Basements and foundations; Stakeholders reported that so far there is no evidence that 
foundation elements have deteriorated due to corrosion, sulphate attack, material breakdown, 
or other problems that would affect the integrity or strength of the structure. 
 
Walls; The external walls of these residential buildings are of solid brickwork construction 
with 64 cm thick covered with sand and cement mortar and painted. Some aesthetic refacing 
and painting is desirable to these buildings to prevent deterioration from water, sunlight, 
micro-organisms and decay but not currently essential to all them.  
 
Stakeholders noted that conversion of some ground floor apartments into shops often involved 
external and internal wall removal and creation of windows and door openings in the front of 
the buildings. These activities may cause significant damage to the buildings.  
 
 
Roof; These buildings have either wooden framed metal sheet roofs or roofs sealed by the 
bitumen paper on the cement surface. Stakeholders said that the roofs of some of these 
buildings had received some recovery work in recent years. Most of the buildings roofs are 
still are in poor condition, many have large holes at the surfaces of metal sheet and bitumen 
paper. Stakeholders are of the opinion that most of the roof surfaces require replacement and 
maintenance. 
 
 Flooring; and others; stakeholders noted that most floorboard coverings in these buildings 
are in fair condition. Some floors were a little uneven and slope slightly, but this was 
consistent with the general ageing and settlement of the building. Stakeholders noted that 
internal maintenance of these buildings is fair and generally considered to be sound.  
 
 
 
4.6.4.5. Stakeholders view on refurbishment 
 
In answer to the questions “Do you think these residential buildings in Ulaanbaatar’s city 
centre need refurbishment? If yes, what kind of refurbishment is needed? If no, why do you 
think refurbishment is not needed?” most of stakeholders said refurbishment would apply 
only for heritage buildings. They said the city centre residential buildings were generally 
deteriorated and redevelopment of these buildings was necessary in terms of sustainable 
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development. The stakeholders’ view was that improvement of residential accommodation 
was an important part of correcting current inappropriate development and promoting the 
economic vitality of city centre. Some stakeholders stated that a comprehensive life cycle 
analysis was required. Certainly many of these buildings would not be cost-effective to 
renovate. However, some experts saw refurbishment as a more environmentally friendly and 
sustainable option, for reasons including neighbourhood disruption, construction waste 
disposal and consumption of materials. 
 
In terms of heritage buildings stakeholders’ views were that some residential buildings could 
not be demolished due to their historic and architectural value and they would be renovated with 
enhanced mechanical, electrical, and plumbing systems, and other safety improvements. 
When some existing heritage buildings are not cost-effective to renovate need to be relocated. 
 
 
4.6.4.6. Environmental and technological concerns relating to the proposed 
redevelopment project 
 
In interviewees were asked “Do you have any environmental concerns about the proposed 
refurbishment or redevelopment work?” and they expressed various concerns in terms of 
environmental and technological aspects for urban renewal in Ulaanbaatar city centre. 
 
One of the main concerns was expressed by stakeholders was that new development with 
higher density needed a careful approach to the design of the water supply system. Any future 
extension of the supply system had to be accommodated in the whole city supply system 
which could not be affected to other city area. Also it will prevent from unnecessary 
excavation in areas already developed. 
 
Another point on stakeholders made about the water supply system was that all supply pipes 
in Ulaanbaatar city must be thoroughly protected against frost damage and heat loss due to 
severe weather conditions. Concerns were also raised about soil contamination, issues related 
to the relocation of petrol stations for residential redevelopment. 
 
These concerns must be taken into consideration by engineers and planners when developing 
urban renewal proposals. 
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4.6.4.7. Risk assessment need for old buildings 
 
In the stakeholders’ view it was necessary to assess these dilapidated residential buildings in 
the context of public health and safety, project management, security, and engineering 
processes. They said the building risk assessment would allow old dilapidated buildings to be 
compared and prioritised under visions of urban renewal based on their current condition. 
 
Authorities and developers need to perform damage assessment and crack monitoring for 
every individual building. This will help in the planning stage to determine the selection 
sequence of selected residential areas for urban renewal.  
 
 
4.6.4.8. Project planning on hazards  
 
In answer to the question “Do you think special project deliveries, planning is needed for 
redevelopment and refurbishment due to fire, structural, safety, OH&S, construction 
machinery and equipment installation, and possible contamination issues?” stakeholders 
stated that the provision of safeguards for residential renewal projects is essential to reduce 
hazards during construction work, especially, in residential areas. Interviewees said provisions 
such as evacuation plans for onsite workers and residents from nearby residential buildings 
and any fall prevention measures should be reflected in plans. These plans should be approved 
by the appropriate body or authority in the design phase before commencement of demolition 
work in renewal or alteration projects. Respondents also noted that construction workers and 
residents can be exposed to lead or other contaminants during construction work, and 
protection against this must also be part of planning. 
 
 
4.6.4.9. Local industry practitioners’ and community representatives’ concerns about 
the renovations and refurbishment of old residential buildings 
 
Stakeholders stated that many of innovative technologies could be applied to renovations and 
refurbishment of dilapidated residential buildings in Ulaanbaatar, improving the ability of the 
city’s residents to live sustainably. For example, household’s can save money through 
improvements such as installing more energy-efficient appliances, and adding insulation when 
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replacing deteriorated windows. There were some particular concerns about refurbishment in 
the following aspects: 
 
Heating; Heating is vital to a building’s energy performance and internal comfort conditions. 
Stakeholders reported that the hot water and heating are provided via the centralised district 
heating system and often not efficiently used due to poor control of heating and hot water 
consumption. They recommended installation of energy efficient boilers in buildings and 
radiators in apartments to regulate heat losses and reduce overheating. Stakeholders also 
suggested that alternative energy resources such as gas or renewable sources such as 
geothermal energy could be considered for the residential renewal project. 
 
 
Ventilation and air conditioning;  
Experts stated that fresh air is passively drawn from outside into apartments via inlets 
installed on the walls near the ceiling, which are connected to ventilation channels inside the 
wall which usually goes through to the roof. Consideration should be given to protect these 
channels while refurbishing to avoid the need to install a new ventilation system with 
improved air flow exchange.  
 
 
Electrical services; 
As buildings deteriorate, so do their electrical systems. Interviewed stakeholders stated that 
average life expectancy of electric wiring is 25 years and it should be checked for safety every 
5 years. However, stakeholders believed the electrical systems in many Ulaanbaatar city 
residential buildings were deteriorated. Renovation of those older systems can increase safety 
in terms of fire hazard, and improve energy efficiency by the installation and use of energy 
efficient lights and appliances. 
 
Stakeholders recommended that the relocation of lights and light switches to suit changes in 
layout be considered in the design stage and of course that modern wiring practice be adopted. 
A modern and efficient electrical supply system is an important characteristic of a sustainable 
renovation of residential buildings. 
 
Fire protection facility; 
Interviewees said that existing Ulaanbaatar city centre residential buildings are mostly three 
or four story buildings, without any fire protection systems. They advised local authorities 
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and developers to install some fire protection systems such as smoke detectors and fire alarms 
for each flat or apartment during refurbishment, and a fire sprinkler system in any ground 
floor apartments converted into retail and office properties. Stakeholders said that there is 
currently no formal policy in place in Mongolia on the use of fire sprinkler systems in the 
residential flats and apartments. Fire sprinkler systems installation is a mandatory requirement 
only in the parking garages of new residential buildings and housing complexes. 
 
Stakeholders perceived some difficulties in the installation of fire sprinkler systems, 
particularly the expense and difficulty of retrofitting them into an existing building, which 
may be completely impractical in many existing buildings. Most fire sprinkler systems cannot 
be supplied from the mains system due to the pressure and volume of the water required to 
operate the system. Consequently large storage tanks and pumps need to be located within the 
property taking more valuable space. Moreover, fire sprinkler systems need regular servicing 
and maintenance, which requires sufficient funding and management. 
 
Communication and security facilities; 
Most of Ulaanbaatar city centre’s residential buildings have basic installations of IT systems. 
They originally were connected to the telephone and radio systems when built and most 
apartments have their own socket for telephone connection, which is also used to connect to 
the internet. The whole city centre area was connected to cable television. Some residential 
buildings were connected to the cable TV providers via air-cable and then internal wires 
connected to each individual flat or apartment.  
  
During the interview with stakeholders they suggested residential buildings should be updated 
with the most flexible systems available, meaning that services would not be limited to one 
provider or operating system. Flats or apartments should be able to connect to a future 
broadband provider with advanced telephone system and Internet. Also they had seen 
necessity to make all air connected cables into proper land line and install cable sockets for 
every apartment. Stakeholders were recommended further investigations be carried out to 
determine the capacity of broadband and telephone lines. 
 
In terms of security for residents stakeholders suggested the installation of a new locking 
system with closed-circuit cameras for the entrance doors and security alarms. 
 
 
Page 90 
Water supply and Sewage facility; 
During interview some stakeholders observed that there are many things that they could do in 
order to help with dilapidated water supply and sewage system as part of building 
refurbishments. They identified existing internal water supply and sewerage pipes of 
residential buildings used more than 20 to 25 years; their renovation of those pipes will 
reduce hazards from pipe breakage and improve water consumption efficiency. Stakeholders 
said there needed to be more analysis of the water supply and sewerage system, which would 
help to determine appropriate refurbishment methods for each individual building. 
Interviewees also pointed out that existing internal drainage pipes needed urgent renewal and 
suggested that storm water system should be designed to capture the rainwater and direct it to 
green open spaces. 
 
 
Gas supply;  
Stakeholders view on gas supply refurbishment options for Ulaanbaatar city centre residential 
buildings was overlooked. There were reasons in terms of safety, gas supply system existence 
and lack of knowledge in gas supply system. They seen danger of explosion from gas supply, 
even it is environmentally friendly option of energy interviewers preferred electrical energy 
supply for residential cooking purposes. On the other hand, in Ulaanbaatar city does not exist 
gas energy supply system for residential use and this option have not seen as applicable. 
Moreover, lack of knowledge in gas supply system and gas experiences might be affected to 
overlook and careful from gas supply option. 
 
Construction elements and materials; 
Most of the residential buildings constructed in Ulaanbaatar’s city centre in the 1950s 
and1960s were erected with load-bearing brick walls and concrete slabs. Wood was often 
used in these structures for internal walls, flooring and window frames. In comparison, 
modern structures have concrete frames with brick or various block walls.  
Stakeholders’ concerns about the renovation and refurbishment of old dilapidated residential 
buildings in terms of construction material were that structural materials are deteriorated and 
renovation of internal structures and facades will generate substantial amounts of waste and 
dust emissions. Some stakeholders said that refurbishment works may cause some asbestos 
exposure. So, prior to refurbishment the developer and local authorities would need to issue 
special directives to maintain occupational safety and health standards. 
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4.6.4.10. Outcomes of the Professional bodies and Local community 
representatives’ engagement 
 
This section presents the findings from the discussions with members of professional bodies 
and local community representatives by synthesising their concerns, aspirations and future 
visions (Table 4.29). 
  
Table 4.29. Issues and Suggestions from the Professional bodies 
                     and Local community representatives’ engagement 
 
Possible issues Suggestions 
Apartment buildings have poor built 
environment particularly defects in the 
form of cracks, corrosion of 
reinforcement, roof dilapidation and 
deterioration due to lack of 
maintenance; 
 
Demolishing internal walls and 
conversion of some ground floor 
apartments into shops and other 
businesses increases vulnerability to 
earthquake damage; 
 
Lack of maintenance;  
Water supply and heat supply pipes 
are overloaded and deteriorated; 
Upgrade and renew old central heating boilers, cylinders and 
further supply pipes; 
Implement water and energy saving programs for new 
renewal affected residential buildings; 
Lack of knowledge about dilapidated 
residential buildings; 
 
Most of the roof surfaces require 
replacement and maintenance; 
 
 Refurbishment would apply only for heritage buildings; 
Many of dilapidated buildings are not 
cost-effective to renovate; 
Carry out a comprehensive life cycle analysis; 
 Relocate renovation inefficient existing heritage buildings; 
New higher density development 
needs a careful approach to the design 
of the water supply system; 
Any future extension of the supply system must be 
accommodated in the whole city supply system which could 
not be affected to other city area; 
Protection against frost damage and 
heat loss due to severe weather 
condition; 
Should be taken into consideration by engineers and planners 
in the proposal stage; 
Soil contamination; Should be taken into consideration by engineers and planners 
in the proposal stage; 
 Need damage assessment and crack monitoring for every 
individual building; 
Safety, OH&S, construction 
machinery and equipment installation, 
and possible contamination issue 
The provision of safeguards for residential renewal projects is 
essential to avoid any kind of incidents and reduce hazards 
during construction work. Especially, renewal of residential 
area would need appropriate approach and planning; 
Heating; Recommended to install energy efficient boilers in buildings 
and radiators in apartments to regulate heat losses and reduce 
overheating; 
Ventilation and air conditioning; Protect ventilation channels inside wall while refurbishing;  
Electrical services Consider relocation of lights and light switches to suit 
changes in layout; use modern wiring practice. 
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Fire protection systems In refurbished buildings, install some fire protection systems 
such as smoke detectors and fire alarms for each flat or 
apartment, and fire sprinkler system in previous ground floor 
apartments, which were converted into retail and office 
properties; 
Fire sprinkler systems are expensive and difficult to retro fit 
into an existing building; 
Most fire sprinkler systems cannot be supplied from the cold 
water mains system due to the pressure and volume of the 
water required to operate the system. Consequently large 
storage tanks and pumps need to be located within the 
property taking more valuable space; 
Once fire sprinkler systems installed they need regular 
servicing and maintenance, which will require sufficient 
funding and management; 
Communication and security facility Update residential buildings with most flexible systems 
available, which mean that it would not be limited to one 
provider or operating system; 
Make all air connected cables into proper land line and install 
cable sockets for every flat or apartment; 
Install a new locking system with visual camera for the 
entrance doors and security alarms; 
Further studies and investigations should be carried out in 
order to determine the capacity of broadband and telephone 
lines; 
Dilapidated water supply and sewage 
system 
Need more water supply and sewerage system analysis, 
which can help to determine appropriate refurbishment 
method for each individual building; 
 Suggested that storm water system should be designed to 
capture the rain water and watering green open spaces; 
Gas supply Preferred electrical energy supply due to safety, gas supply 
system existence and lack of knowledge in gas supply system 
Construction waste   
Dust emissions Within refurbishment developer or local authorities would 
need release some special directives for provision of 
occupational safety and health standards; 
 
 
4.6.4.11. Conclusions 
 
Interviews with building professionals and local community representatives helped to identify 
current issues affecting dilapidated residential buildings, and some prospective issues related 
to refurbishment or redevelopment. The level of detail in the responses provided a good 
picture of stakeholder’s views on a variety of issues. Interview questions were mostly focused 
on technical aspects rather then urban policy, and the findings are considered useful to 
develop redevelopment strategy framework of sustainable redevelopment and contribute to 
the general field of urban renewal studies. 
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4.6.5. Conclusion for survey data analysis 
 
Findings from the site visits, residents’ survey and stakeholders’ interviews were combined, 
and from the combined data issues and considerations for Ulaanbaatar’s city centre residential 
redevelopment were extracted (Table 4.30). 
  
Table 4.30. Issues and considerations for Ulaanbaatar’s city centre residential redevelopment 
 
Number Issues and considerations 
1.  Inappropriate conversion of ground floor apartments into shops; 
2.  Poor existing condition of residential buildings; 
3.  Deteriorated and leaking supply pipes; 
4.  Crowding of the residents; 
5.  Respectively different length of residency among residents of surveyed buildings; 
6.  Lack of confidence among residents to get new apartment instead of existing ones; 
7.  Most residents live in 1 or 2 bedroom apartments; 
8.  Poor pedestrian access in the residential areas; 
9.  High demand for green open spaces among residents; 
10.  High percentage (57%) of owners among residents; 
11.  Satisfaction of the residents for their infrastructure supply system services such as water, 
electricity, heating, sewage and drainage; 
12.  Lack of appropriate renewal policy; 
13.  Overloaded infrastructure supply system; 
14.  Possible traffic issues as a result of a redevelopment; 
15.  Installation of water efficiency supply and energy use measuring meters; 
16.  Poor road maintenance; 
17.  Need for additional energy resources; 
18.  Buildings were built without provisions against earthquake; 
19.  Provision of car parking spaces; 
20.  Lack of renewal experience; 
21.  Compulsory relocation; 
22.  Lack of legal regulation; 
23.  Conservation of heritage buildings; 
24.  Provision of affordable housing during redevelopment and after renewal; 
25.  Soil contamination; 
26.  Poor collaboration among authorities on urban renewal; 
27.  Use of innovative technologies in construction; 
28.  Risk from possible damage of infrastructure system and disruption of supply services caused by 
construction; 
29.  Dust and noise pollution; 
30.  Poor building maintenance and service management; 
31.  Need for life cycle analysis and risk assessment for existing residential buildings; 
32.  Provision of safety measures for residential renewal projects; 
33.  Protection of pipes against frost damage; 
34.  Provision of appropriate utility infrastructure; 
35.  Residents’ tendency to evaluate and ask higher price for their premises 
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Chapter 5. Framework development 
 
 
5.1. INTRODUCTION 
 
Following a literature comprehensive review of the urban renewal problems, data collection 
and survey in an area requiring redevelopment, and analysed data, the next step of the study is 
to develop a framework for the sustainable redevelopment of residential buildings in 
Ulaanbaatar. With the findings obtained in the previous chapter, the survey findings were 
integrated and used to develop a framework. 
 
A strategy framework is a designed representation of sustainable redevelopment processes. 
The redevelopment of residential buildings involves a staged, multi-year process of either 
demolishing and replacing or rehabilitating the most substandard dilapidated housing 
developments in Ulaanbaatar city, and assisting and supporting the relocation of thousands of 
affected residents.  
 
Figure 5.1 demonstrates how nine factors identified in the research were applied to the phases 
and stages of the redevelopment. 
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Figure 5.1. Framework of the sustainable residential redevelopment 
 
FRAMEWORK OF THE SUSTAINABLE RESIDENTIAL REDEVELOPMENT 
            Phases                                            Stages of the process      Factors    Issues 
 
* Issues identified during validation process 
Demolition 
 
 
Discussion or debate for renewal 
Planning and Design 
Purchase of apartments /Compulsory acquisition/ 
Relocation of residents 
Disposal 
Recycling of construction 
materials 
Site clearance and 
remediation 
Building work 
Completed phase 
Planning and 
design 
 
Mooted phase 
Resettlement 
Migration and Density; 
Existing condition and maintenance; 
Urban renewal policy and regulatory implication; 
Resident’s expectation for proposed redevelopment; 
2.1, 2.2, 2.3, 2.4, 2.5, 
2.6, 2.7, 2.8, 2.9, 2.10 
3.1, 3.2, 3.3, 3.4, 3.5, 
3.6, 3.7*, 3.8* 
7.1 
8.1, 8.2, 8.3 
1.1, 1.2, 1.3 
6.1 
 
1.1, 1.2, 1.3 
9.1, 9.2, 9.3, 9.4, 9.5, 
9.6, 9.7 
5.1, 5.2, 7.1 
 
Integrated planning and design; 
 
Management and Relocation; 
Resident’s expectation for proposed 
redevelopment; 
Property valuation and Housing affordability; 
Migration and Density; 
Transportation and traffic; 
 
Health impacts and contamination; 
 
Urban renewal policy and regulatory implication; 
 
Transportation and traffic; 
 
Management and Relocation; 
 
 
Property valuation and Housing affordability; 
4.1, 4.2, 4.3 
5.1, 5.2 
6.1 
3.1, 3.2, 3.3, 3.4, 3.5, 
3.6 
 
Tendering and selection of contractors 
8.3 
Building phase 
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5.2. Identifying the factors of sustainable redevelopment 
 
Determination of sustainability factors is an important part of this study. Numerous issues 
likely to affect the sustainable redevelopment of residential areas in Ulaanbaatar city were 
identified in result of analysis (Table 5.1). All prospective issues and considerations extracted 
from the literature review and surveys were grouped into nine factors for the sustainable 
redevelopment of Ulaanbaatar city. 
 
Table 5.1. Factors, Issues and considerations of redevelopment 
 
# Factors Issues and considerations 
Migration and Density 1.1. Crowded living of the residents; 
1.2. Need for additional energy resources; 
1.3. Respectively different length of residency among residents of 
surveyed buildings; 
Integrated planning  
and design 
 2.1. Inappropriate conversion of ground floor apartments into shops; 
2.2. Most of residents live in 1 or 2 bedroom apartments; 
2.3. High demand for green open spaces among residents; 
2.4. Overloaded infrastructure supply system; 
2.5. Installation of water efficiency supply and energy use measuring 
meters; 
2.6. Provision of car parking spaces; 
2.7. Need for life cycle analysis and risk assessment for existing 
residential buildings; 
2.8. Protection of pipes against frost damage; 
2.9. Provision of appropriate utility infrastructure; 
2.10. Conservation of heritage buildings; 
Management and 
Relocation 
3.1. High percentage (57%) of owners among residents; 
3.2. Lack of renewal experience; 
3.3. Compulsory relocation; 
3.4. Poor collaboration among authorities on urban renewal; 
3.5. Use of innovative technologies in construction; 
3.6. Provision of safety measures for residential renewal projects; 
3.7. Need for appropriate funding scheme to acquire properties*; 
3.8. Consideration of relocation of social groups with special needs*; 
Health impacts and 
contamination 
4.1. Dust and noise pollutions; 
4.2. Soil contamination; 
4.3. Risk from possible damage of infrastructure system and 
disruption of supply services caused by construction; 
Urban renewal policy 
and regulatory 
implication 
5.1.Lack of appropriate renewal policy; 
5.2. Lack of legal regulation; 
Transportation and 
traffic 
6.1. Possible traffic issues as a result of a redevelopment; 
Resident’s expectation 
for proposed 
redevelopment 
7.1. Lack of confidence among residents to get new apartment instead 
of existing ones; 
Property valuation and 
Housing affordability  
8.1. Residents’ tendency to evaluate and ask higher price for their 
premises; 
8.2. Provision of affordable housing during redevelopment; 
8.3. Provision of affordable housing after renewal; 
Existing condition and 
maintenance 
9.1. Poor existing condition of residential buildings; 
9.2. Deteriorated and leaking supply pipes; 
9.3. Poor pedestrian access in the residential areas; 
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9.4. Poor road maintenance; 
9.5. Buildings were built without provisions against earthquake; 
9.6. Poor building maintenance and service management; 
9.7. Satisfaction of the residents for their infrastructure supply system 
services such as water, electricity, heating, sewage and drainage; 
* Issues identified during validation process 
 
According to sustainability concept factors can be classified under sustainability objectives 
(Figure 5.2). Figure shows that each factor can be related to one or more sustainability pillar. 
For example, integrated planning design factor relates to all three sustainability pillars, but 
resident’s satisfaction factor only relates to the social pillar. 
 
Under environmental objectives six factors were determined: Migration and Density, 
Integrated Planning and Design, Health Impacts and Contamination, Urban renewal Policy 
and Regulatory Implication, Transportation and Traffic, and Existing Condition and 
Maintenance. 
 
Whereas under social objectives there are eight factors: Migration and Density, Integrated 
Planning and Design, Management and Relocation, Health Impacts and Contamination, 
Urban renewal Policy and Regulatory Implication, Property Valuation and Housing 
Affordability, and Existing Condition and Maintenance. 
 
There are four factors under economic objectives: Integrated Planning and Design, 
Management and Relocation, Property Valuation and Housing Affordability, and Existing 
Condition and Maintenance. 
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Figure 5.2. Sustainability pillars and factors 
 
The strategy adopted to develop a framework of sustainable redevelopment for Ulaanbaatar 
city’s residential buildings was to focus on the prospective issues and factors, commonly 
applied to traditional redevelopment processes, which turn out to be essential elements of the 
framework (Figure 5.1). The identified factors are defining aspects of redevelopment 
performance that are essential for the residential renewal to achieve its aims of sustainable 
redevelopment.  
 
 
5.2.1. Migration and Density 
 
The survey findings showed Migration and Density to be one of the most important factors of 
sustainable redevelopment in Ulaanbaatar city. Residents of apartment buildings in the centre 
of Ulaanbaatar city live in overcrowded conditions, yet there is a flow of people to 
Social 
Economic 
Environmental Migration and Density 
Integrated planning and design 
Management and relocation 
Health impacts and contamination 
Urban renewal policy and 
regulatory implication 
Resident’s expectation for proposed 
redevelopment 
Existing condition and maintenance 
Property valuation and Housing 
affordability 
 
Transportation and traffic 
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Ulaanbaatar city increasing demand for energy and other services. Moreover, respectively 
different length of residency reported among residents of surveyed buildings, which also 
affects to the migration and density factor. 
 
 
5.2.2. Integrated planning and design 
 
This factor was identified by grouping prospective issues and considerations related to design 
and planning. There is a need to incorporate these findings into planning and implementation 
processes. Survey and interview responses to questions on design and planning represented 
criticisms of current planning and design, and indicate the aspects of the residential areas that 
need to be rehabilitated. There were 10 of a total 38 prospective issues and considerations 
identified and grouped for this factor determination. 
 
Proper design of residential buildings and their infrastructure was a concern arising from the 
survey of residents. Overloaded heating and water supply pipes were identified as specific 
issues and they raise concerns for future planning. In terms of sustainability there were 
considerations to install water-efficient appliances and energy use measuring meters. 
 
Integrated planning of public spaces and heritage conservation was considered as important 
aspects of planning. The survey showed high demand for green open spaces among residents 
and concerns for conservation of heritage buildings, which should be reflected in integrated 
planning and design. 
 
One of the significant issues of poor replanning which was reported in the survey was 
inappropriate conversion and extension of ground floor apartments to shops or retail use. 
These ground floor apartments’ conversion followed their own design and was performed in 
the absence of integrated policy and design requirements. 
 
Another aspect of integrated planning and design which inputs to this factor was the provision 
of car parking spaces. The survey result showed that residential areas were planned without 
sufficient parking spaces for residents. Residents’ demand for underground parking facilities 
close to their homes contributes to this factor. 
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According to survey results most of residents lives in one or two bedroom apartments, which 
must be accounted for in future planning of residential blocks and relocation process 
planning. 
 
Integrated planning and design would require investigation and evaluation of the impacts of 
existing residential buildings. Lifecycle analysis and risk assessment for existing residential 
buildings would help to plan and achieve sustainability objectives in the redevelopment. 
 
The survey produced the suggestion that the planning and design process incorporate 
innovative technologies to provide appropriate sustainable infrastructure and protect heat and 
water supply pipes from frost damage. Only innovative technologies will help to design 
sustainable infrastructure system.   
 
Reflection of the above-mentioned issues into planning and design will contribute to the 
integrity of plans and achieve sustainable redevelopment. 
 
 
 
5.2.3. Management and Relocation 
 
This factor includes two aspects of redevelopment management: proper management of 
redevelopment processes and relocation of residents. 
  
Survey results indicated that there can be possible issues with redevelopment management 
due to lack of renewal experience. Developers and authorities in Mongolia are not 
knowledgeable about redevelopment, which complicates dealing with various issues and 
manage redevelopment process including relocation. Also there was concern that poor 
collaboration of authorities on urban renewal can contribute to this factor. Moreover, survey 
result was counted high percentage (57%) of owners among residents, which can be positive 
factor to use them to improve redevelopment management and performance. 
 
Another contributing issue is safety measures and use of innovative for residential renewal 
projects. Provision of safe working environments during redevelopment projects can avoid 
health impacts and accidents. In the survey there were considerations to ensure the safety and 
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health of residents and workers during construction. Obviously, innovative technologies in 
redevelopment projects will contribute to achieve sustainability objectives. 
 
An essential element of a successful relocation process is provision of accommodation for 
relocated residents. Survey result reveals that the residents of redevelopment-affected areas in 
Ulaanbaatar city viewed relocation as a major challenge - in particular, residents’ concerns 
that they will be forced to move. Developers and authorities should consider that premises 
provided for relocation of residents must have apartments of at least equal size to their 
previous homes. 
 
Management and relocation is clearly one of the most important factors in sustainable 
redevelopment. During the implementation of redevelopment, the concerns expressed by 
community members must be taken into consideration. 
 
 
5.2.4. Health impacts and contamination 
 
The survey identified that the environment and people’s health can be impacted by dust and 
noise pollution produced by construction processes and soil contamination. Another potential 
source of health risk and environment pollution identified was damage to infrastructure and 
disruption of supply services caused by construction process. Consideration of these risks 
makes “Health impacts and Contamination” an important factor in redevelopment.  
 
 
 
5.2.5. Urban renewal policy and regulatory implication 
 
Appropriate urban renewal policy and regulations are important components of 
redevelopment and affect all urban renewal processes. The research findings show that this is 
also the case for sustainable redevelopment in Ulaanbaatar city. The surveys of residents and 
professionals performed for this research highlighted the lack of appropriate renewal policy, 
laws and regulations pertaining to residential redevelopment in Ulaanbaatar; these must be 
created if city redevelopment is to proceed without significant problems. 
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5.2.6. Transportation and traffic 
 
The proposed residential redevelopment in Ulaanbaatar is located along main streets in city 
centre. Massive construction projects inevitably cause traffic problems and these will impact 
upon Ulaanbaatar’s already congested streets making transport and traffic another important 
factor in redevelopment. 
 
To avoid serious impacts on traffic expected traffic flows and road network congestion during 
the redevelopment project should be modelled to enable the identification of solutions. This 
assessment would include the forecasts for pedestrian, parking and transport congestion 
within the redevelopment area. It is also recommended that the developers and authorities 
release transportation and traffic regulatory documents that reflect methods for effective 
traffic regulation during the redevelopment. 
 
 
5.2.7. Resident’s expectation of the proposed redevelopment 
 
The research identified issues, which could affect the redevelopment greatly. One of the most 
important factors of the residential redevelopment is meeting the expectations of residents 
about the proposed redevelopment. The research showed that residents reported a lack of 
confidence about getting new apartments to replace their existing ones. This issue can affect 
even early stages of the redevelopment process and delay the whole project. 
 
To avoid problems related to residents’ expectations, it is important to allow residents to view 
and comment on the proposed redevelopment plans in the mooted and planning phases. Public 
consultations to obtain residents’ comments and opinions on redevelopment plans is valuable 
for all the parties and knowledge of resident’s expectations could contribute positively to 
redevelopment and lead to improved redevelopment plans. 
 
 
5.2.8. Property valuation and housing affordability 
 
This factor was determined by grouping issues associated with property valuation and housing 
affordability. These issues were residents’ tendency to over-value and ask higher prices for 
their premises, and provision of affordable housing during and after redevelopment. 
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The first issue was identified from responses to the survey question: “How much will you ask 
for your premises?” Most of respondents said they would ask for a higher price for their 
apartment than market price. This tendency can directly affect to the site acquisition and delay 
redevelopment. 
  
Another issue contributing to this factor is provision of affordable housing during 
redevelopment. Former relocated residents may be unable to afford their temporary 
accommodation provided by developer or authorities while waiting for their new homes in the 
redeveloped buildings. Required expenditure for temporary facilities can be higher than their 
demolished ones. 
  
The final issue identified for this factor was a provision of affordable housing after 
redevelopment. Developers naturally expect to make profits from rebuilding. However, the 
cost of the rebuilding process is usually high and developers sell their redeveloped apartments 
for high prices, which can make them unaffordable for many former residents. 
 
 
5.2.9. Existing condition and maintenance 
 
This factor was identified in site visits and the survey of residents of three residential 
buildings in central Ulaanbaatar. The surveyed residential buildings and their infrastructure 
were in poor condition. Water supply pipes were deteriorated and leaking, and the pedestrian 
environment and road maintenance were poor. Importantly, the survey showed that the 
studied residential buildings were built without reinforcement against earthquakes and were 
thus vulnerable to serious damage. According to the seismic map, much of Mongolia 
including Ulaanbaatar city, is at risk of earthquake disaster. 
 
Poor building maintenance and service management is another important issue identified in 
the research. Maintenance of those 50 year-old buildings was poor. However, it should be 
noted that residents reported they were satisfied with infrastructure supply system services 
such as water, electricity, heating, sewerage and drainage. 
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The factor ‘Existing condition and maintenance’ represents important aspects of sustainability 
objectives such as safety and convenient living. Planning must ensure that redeveloped 
buildings are designed well and are safe. 
 
 
5.3. Phases and stages of redevelopment 
 
The steps involved in a sustainable redevelopment process are described below, in a 
framework that follows the processes and components of a sustainable redevelopment 
process. The elements and process described in the following sections. 
 
 
5.3.1. Mooted Phase: discussion or debate about renewal 
 
The first stage in a residential redevelopment process is the Mooted Phase. In this stage there 
will be discussion or debate about renewal of the residential area. Local government 
authorities seek to involve the relevant parties in a formal discourse on redevelopment, which 
allows participants to express their views about residential development in the area and the 
proposed redevelopment. It is essential that this step involves all of those who will have a 
stake in the achieving the vision. Considerations and opinions from participants can 
contribute to the entire redevelopment process. Local government authorities, owners and 
residents of residential properties come together to determine the circumstances and 
constraints of the redevelopment project. Discussions allow all the parties to learn about the 
others’ perceptions of urban redevelopment and understand how redevelopment differently 
can impact their lives. This stage is important to introduce benefits of redevelopment and 
reduce impact. Also at this stage the Local government authorities can obtain some relevant 
data on residential buildings under redevelopment. 
 
The result of this Mooted Phase work will be a written discussion paper or program. There 
would be defined conditions of existing residential buildings, major technical parameters and 
prepared conceptual documents for the design and planning stage. Moreover, this phase helps 
to define the scope of redevelopment work, anticipated construction cost and time schedule. 
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5.3.2. Planning and Design Phase 
  
The next phase of the redevelopment process is the Planning and Design Phase which 
involves articulating comprehensive planning for sustainable redevelopment. Planning should 
reflect all aspects of sustainable development in terms of residential area. Planning 
development requires consideration and articulation of discussion results and views expressed 
by residents and others involved in the process. This is an essential phase of the 
redevelopment process which involves a variety of activities and provides an orderly 
sequence of tasks managed by local urban renewal authorities or organizations:  
• feasibility study 
• design development 
• development approvals 
• working drawings 
• site acquisitions 
• relocations of residents 
• tendering and selection of contractors 
 
5.3.2.1. Feasibility study 
 
One of the important tasks of Planning and Design Phase is a feasibility study. This task is 
designed to determine the difficulty of proposed residential renewal and evaluate the proposed 
implementation of the project. Findings from a feasibility study should encompass multiple 
divergent goals of sustainable redevelopment, which planners should articulate in their future 
work.  
 
Residential redevelopment requires a comprehensive feasibility study that would covers 
operational, cultural, resource, market and real estate aspects. A comprehensive feasibility 
study measures and tests how well a proposed development deals with the current problems, 
how much time and resources need precede redevelopment, and tests locations for 
redevelopment projects. Also evaluates impacts and their alternatives from environmental 
changes on the local and general culture. Jurisdictions in many countries often require 
developers to complete feasibility studies before they will issue permits application for 
residential redevelopment projects. 
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Social and environmental impact assessments should be conducted in the feasibility study 
stage. These will allow identification of social and environmental issues in the early stages 
and lead to a more comprehensive approach to project design, construction and relocation of 
residents. 
 
 
5.3.2.2. Design Development 
The design phase of a redevelopment process consists of two tasks. First is Schematic Design 
Development, which gives a general view of the components and the scale of the project after 
feasibility study and detailed discussions between relevant parties. Schematic Design 
establishes the general scope, conceptual design, scale and relationships among the 
components of the project. The primary objective is to arrive at a clearly defined, feasible 
concept while exploring the most promising alternative design solutions. At this stage will 
prepared a series of rough plans, known as schematics, which show the general design of the 
area, buildings and facilities on the site. Models and/or illustrations are prepared to help 
visualize the project as necessary. The project proceeds to the next phase when the 
development authority or organisation who manages redevelopment approves the Schematic 
Design. 
 
The second task of Design Development is production of detailed drawings. In this task the 
approved schematic design expands to more detailed drawings illustrating other aspects of the 
proposed design. Conceptual designs are refined so that architectural building design is 
integrated with site design elements, including consideration of roads and utilities, layout, and 
earthworks. Plans at this stage show all the structure and elements in correct size and shape 
and in compliance with building codes. The project proceeds to the next phase when the local 
city council or authority approves the Design Development documents. 
 
 
5.3.2.3. Development approvals 
Development approval is the process in which local city council or authorities to ensure a 
proposed development is appropriate for an area. Local city council or authorities assess 
proposals for the development within the area to make sure that the development occurs is in 
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the long term interests of the community, environmental issues and is a sustainable use of 
land. Any conflicts or problems should be resolved through revisions, resulting in design 
acceptance and submission for approval by local city council or authorities. 
 
 
5.3.2.4. Working drawings 
 
Once the design of redevelopment has approved by local city authorities, there begins the 
final stage of the design process – development of detailed working drawings and 
specifications. This stage includes the development of final plans and project layouts. These 
drawings are highly detailed and involve specifications that will be used to run development 
and calculate actual construction cost. Moreover, it becomes part of the construction contract. 
 
 
5.3.2.5. Site acquisitions 
 
Site acquisition means the process of acquiring property which will later be developed for 
housing. In terms of Ulaanbaatar the site acquisition process needs to be designed to purchase 
dilapidated residential apartments for future development. This activity also covers the 
improvement and rehabilitation of current heritage buildings and properties. 
 
 
5.3.2.6. Relocation of residents 
 
Relocation of residents is one of the most challenging tasks of redevelopment. Residents need 
to be accommodated in houses or apartments in different locations so that their old buildings 
can be demolished. Developers and redevelopment authority should consider in providing 
alternative housing. They have to organise residents move to different location and providing 
them real accommodations in residential buildings with improved facilities. It is important to 
consider that relocation process will affect different sections of the community differently. 
For example, residents who are senior citizens may need more assistance with relocation than 
younger residents. These concerns must be taken into consideration when implementing 
relocation activities within communities. 
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Moreover, developers and redevelopment authority have to provide compensations and some 
incentives for relocation. These incentives can be in the form of subsidies to hire removal 
trucks and to offset other resettlement costs. 
 
 
5.3.2.7. Tendering and selection of contractors 
 
The tendering process is the process of selecting contractors for the construction project. This 
process includes the bidding stage by which the contractors are selected by redevelopment 
authorities. Bidding documents including invitations to bid, instructions to the bidders, the 
conditions of the contract and the form of agreement between the redevelopment authority 
and the contractor are prepared by the redevelopment authority.  
 
A call for tenders will announce the open and closing dates. Prospective contractors submit 
their tenders and proposals to carry out construction projects for an agreed price by the 
required date. After the closing date, the redevelopment authority evaluates the tenders. Based 
on qualifications and the lowest price of the tenders evaluations will undertake by the 
redevelopment authority will select the best or most appropriate provider of the professional 
services. However, some evaluations processes allow to the redevelopment authority to 
negotiate to reduce the prices of the selected firm’s tender. If negotiations are unsuccessful, 
the redevelopment authority could invite the second-ranked qualified firm to negotiate, and so 
on until a contract is concluded. 
 
 
 
5.3.3. Building or Construction Phase 
 
The next phase after planning and design is the building phase. In terms of redevelopment this 
phase included demolition of old buildings and development of new ones. In this phase the 
contractor will physically demolish old buildings and build designated structures, according to 
the plans and specifications.  
 
The redevelopment authority’s main role in this phase is to monitor the project's progress. The 
Redevelopment Authority’s visits construction site to observe construction project delivery. 
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They may also review and approve the contractor's applications for payment, process change 
orders, and generally help to the contractor run the project without delays. 
 
The contractor is solely responsible for construction methods, techniques, schedules, and 
procedures. 
 
 
5.3.3.1.Demolition 
 
As previously shown, the housing stock in Ulaanbaatar city is dilapidated and most of the 
residential buildings built before the 1990s are now over 50 years old. This study found that 
these residential buildings had been poorly maintained and need to be replaced – they were no 
longer suitable for refurbishment. It was decided that the best way to improve the 
environmental performance of this old housing stock was through renewal. So, the Building 
or Construction Phase of Ulaanbaatar’s residential redevelopment will start with the 
demolition of old housing stock. 
 
The demolishing of old housing stock in Ulaanbaatar’s city centre challenges authorities, 
development agencies and private developers with a range of technical, economic, 
environmental and social issues. There can be issues with selection of appropriate demolition 
technology. This includes selection of appropriate demolition methods and techniques, labour 
and machinery. There will be need to involve highly experienced planners with sophisticated 
renewal knowledge. The selection of appropriate technology will increase efficiency of the 
demolition process and avoid technical and economic issues. Also at this stage there needs to 
be proper identification of suitable materials for reuse, recyclable materials, and those that 
should be disposed. 
 
Demolition raises environmental and social issues; residents living close to the redevelopment 
area can be affected by noise and dust emissions from construction activity, with respect to 
their health and their environment. 
 
In order to mitigate the impact of these disruptions in the survey was suggested that there 
would be implemented strictly controlled working hours, watering of demolished construction 
elements to reduce dust, and timing of construction material deliveries. 
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Demolition is start point of construction stage of redevelopment. Above mentioned issues 
needed to be considered in the demolition process. 
 
 
5.3.3.2. Site clearance and remediation 
 
An important aspect of redevelopment work is site clearance and remediation, which follows 
removal of waste materials after demolition of old residential buildings in Ulaanbaatar city. In 
case of soil contamination site remediation also would be needed. 
 
During the data collection process concerns were expressed about prospective redevelopment 
sites currently being used by petrol stations. Several petrol stations lie within the proposed 
redevelopment area in Ulaanbaatar city. Obviously, there would need to undertake 
environmental site investigations for those sites occupied by petrol stations. The 
investigations purposed to determine whether the sites are contaminated. Contaminated sites 
may cause a risk to the surrounding environment including future residents and construction 
workers. 
 
Therefore, there would need consideration for a site clearance and remediation. Removing of 
old residential buildings and utilities in Ulaanbaatar city can be associated with contamination 
issues. And these issues can be overcome within proper decontaminating and clean up. 
 
 
5.3.3.3. Recycling of construction materials 
 
After the site clearance and remediation procedures re-use and recycling of demolished 
buildings construction materials must occur. Residential redevelopment in Ulaanbaatar city 
will generate significant amount of construction demolition waste. Substantial amounts of 
construction materials can be recycled or re-used, which contributes to the environmental and 
economic sustainability. Ulaanbaatar city’s old residential buildings contains substantial 
amount of bricks, woods, window glasses and roof metal sheets that can be re-used or 
recycled. So, developers and government authorities would need to estimate the quantity of 
construction waste for each Ulaanbaatar city centre residential redevelopment projects and 
regulate for construction waste management. Re-use and recycling of this demolished 
buildings construction materials would bring economic and environmental benefits. 
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Proper construction waste recycling approach should be developed and implemented. 
Efficient segregation of construction materials can be achieved only after properly selected 
demolition and recycling technology and management. 
 
Therefore, re-use and recycling of demolished buildings construction materials is a practical 
way to reduce environmental impact minimising waste and getting economical benefits.  
 
 
5.3.3.4. Disposal 
 
The construction of Ulaanbaatar’s proposed residential redevelopment projects will produce 
huge amount of construction waste and disposal, and cause environmental impact. After the 
recovery of re-useable and recyclable materials, removal and disposal of unusable 
construction waste must be undertaken. In Ulaanbaatar city construction waste usually 
disposal at landfills, which are can be filled instantly by construction demolition waste from 
residential redevelopment. And construction industry will be responsible for proper 
construction waste disposal. In case large redevelopment projects proceeds there might be 
need additional landfill sites. There will be need to consider on examining ways for efficient 
disposal of the construction waste by relevant authorities and developers. Reductions in 
disposal costs will bring economic benefits to developers and residents by reducing final 
housing costs and contribute to environmental and economic sustainability objectives.  
 
 
5.3.3.5. Building work 
 
New residential buildings construction work for intended redevelopment starts after site 
clearance by demolition of old buildings. If necessary there will be need to do some soil 
remediation work within clearance site.  
 
The construction of new residential buildings is a collaborative and multi disciplinary 
endeavour. These tasks and steps of the building process must be performed by contractors 
and subcontractors in accordance with the approved engineering drawings and plans. These 
subcontractors are skilled workers crews, who are specialized in each task. It is the 
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contractor’s responsibility for completing the tasks to the required standard, on time and on 
budget. 
 
 
5.3.4. Completed phase 
 
Within the completion of construction starts the completed phase of redevelopment. This 
stage of redevelopment involves two main activities. First is the quality inspection of built 
structures and completion of construction work in accordance with the approved engineering 
drawings. Also there would need the completion of relevant documents. This is a usual 
procedure which takes every time according construction regulations, when completing 
building or construction project. 
The second main activity in the completed phase of the redevelopment process is the 
resettlement of relocated residents into new redeveloped apartments. This activity should be 
organised by developers and the redevelopment authorities. Successful resettlement is an 
integral part of redevelopment and contributes to achieve aims of redevelopment. 
 
5.4. Summary 
The chapter presents framework development process for the sustainable residential 
redevelopment of Ulaanbaatar city. Purposed framework developed in result of integration of 
identified factors and issues into redevelopment lifecycle. In the chapter were explained factor 
identification process and how those factors can be classified under sustainability objectives. 
Developed framework would help framework users in recognizing potential factors and issues 
of redevelopment for each redevelopment stage. 
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Chapter 6. Validation of the framework and improvement 
 
 
 
6.1. INTRODUCTION 
 
This chapter describes the validation process of the developed framework for sustainable 
residential redevelopment in Ulaanbaatar city that was developed in the previous chapter. In 
this study framework validation is generally defined as the process of determining whether a 
framework reasonably fulfils for its intended use. The draft framework development was 
based on issues and factors identified during research, and was validated using questionnaire 
sent to the experts in Mongolia. Based on the results of the validation stage, the draft 
framework was improved and the final version of the framework was established. 
 
 
The purpose of the validation process was to confirm that the developed framework is suitable 
for its intended use. To confirm framework suitability the researcher conducted a survey of 
experts, which had following specific purposes: 
 
• To identify the importance of the framework; 
• To explore hidden issues and factors associated with redevelopment 
procedures; 
• To identify experts and industry practitioners knowledge on the practical use 
of the framework; 
• To identify experts perception for the developed framework; 
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6.2. VALIDATION METHODOLOGY 
 
In order to validate framework, survey was conducted and analysed with respect to research 
outcomes. There are various validation methods used to validate research and these methods 
can vary depends on examining aspects of research. For example, the validation processes can 
be divided into conceptual and operational groups (Rao et al. 1998). Operational validation is 
mostly used for products testing and checking operational tasks and procedures. This study 
adopted a conceptual design for the validation and conducted validation using a survey of 
experts.  
 
The survey used to validate the framework involved a questionnaire containing items with 
responses made on Likert scales and to open-ended questions. The Likert scale is the most 
widely used scale of a rating in survey research (Likert, 1932). Likert scales allow 
respondents to specify their level of agreement to a statement. In the validation questionnaire 
respondents could indicate the extent of their agreement and disagreement on the developed 
framework according to a five-point Likert scale ranging from “strongly disagree” to 
“strongly agree”. Two open-ended questions were included to get the respondents’ opinion on 
significant issues and to make comments on the developed framework.  
 
The validation questionnaire was sent to five selected urban planning experts and five 
construction industry practitioners in Ulaanbaatar city. The participants were informed that 
the findings of the research would be used to validate the framework for sustainable 
residential redevelopment in Ulaanbaatar city. This survey deals with obtaining information 
about expert’s view on developed framework for sustainable residential redevelopment. The 
responses will assist to improve the developed framework. Respondents were informed that 
their participation was voluntary and anonymous. All respondents were practitioners in urban 
planning and construction industry. A total of ten respondents from government authorities 
and public and private developers were involved in this validation survey. 
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6.3. VALIDATION FINDINGS 
 
After conducting of the validation survey, respondents were completed questionnaire forms to 
improve the developed framework for sustainable residential redevelopment. The validation 
survey questionnaire consisted from two parts: first part of the questionnaire was consisted 
from four Likert scale questions and the second part from the two open-ended questions. 
To conduct validation survey questionnaires were distributed to selected experts and industry 
stakeholders and answers were received from all ten respondents (a 100% response rate). 
  
6.3.1. Findings from the Likert scale questions 
Respondent’s answers to questions that used a Likert scale questionnaire were summarised for 
further analyses (Table 6.1). The table presents expert’s answers to questions about issues and 
factors identified in the study, and the appropriateness of the framework design. Respondents 
were made their answers on a five-point Likert scale ranging from “strongly disagree” to 
“strongly agree”. 
 Table 6.1. Validation findings - Likert scale questions 
Respondents # Questions 
1 2 3 4 5 6 7 8 9 10 
1. Are the issues 
identified are 
important? 
Strongly 
agree 
Strongly 
agree 
Agree Agree Agree Strongly 
agree 
Strongly 
agree 
Strongly 
agree 
Agree Strongly 
agree 
2. Are the factors 
highlighted are 
important? 
Strongly 
agree 
Agree Neither 
agree 
nor 
disagree 
Agree Agree Strongly 
agree 
Strongly 
agree 
Agree Strongly 
agree 
Strongly 
agree 
3. Is the framework 
designed is easy 
to understand. 
Strongly 
agree 
Strongly 
agree 
Agree Agree Agree Strongly 
agree 
Strongly 
agree 
Strongly 
agree 
Agree Strongly 
agree 
4. Can the 
framework 
developed can 
support the 
sustainable 
residential 
redevelopment 
in Ulaanbaatar 
city. 
Strongly 
agree 
Agree Neither 
agree 
nor 
disagree 
 
Agree Agree Strongly 
agree 
Strongly 
agree 
Agree Agree Strongly 
agree 
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The first question was about the importance of the identified issues. All respondents answered 
either “strongly agree” or “agree”. Six of ten or 60% of respondents reported they are 
“strongly agree” and four or 40% reported “agree”. 
 
To the second question about the importance of highlighted factors various answers were 
provided: “strongly agree”, “agree” and “neither agree nor disagree”. However, there were 
dominated answers: “strongly agree” and “agree”. And there was reported only one “neither 
agree nor disagree” answer. Half of respondents or five reported that they “strongly agree” 
with that highlighted factors are important. And four or 40% of respondents answered that 
they are “agree”. 
 
The third question of the validation survey was focused on design development of the 
framework. In question “The framework designed is easy to understand?” majority six or 60% 
of respondents answered they “strongly agree” with that framework is easy to understand. 
 
The last fourth question of this Likert scale questionnaire asked whether the framework can 
support the sustainable residential redevelopment in Ulaanbaatar city. Half or five of 
respondents reported that they are “agree” and four or 40% “strongly agree”. Only one person 
reported “neither agree nor disagree” with that framework can support the sustainable 
residential redevelopment. 
 
6.3.2. Findings for open-ended questionnaire 
The second part of the validation survey consists of two open-ended questions asked to obtain 
experts’ views on any significant issues missed in the framework for sustainable residential 
redevelopment in Ulaanbaatar city and also offered to the respondents an opportunity to make 
any further comments on the framework (Figure 5.1).  
 
The first open-ended question was to write about any significant issues missed in the 
framework. Various answers were given, but most were directly or closely related to issues 
identified in the study. The following issues were reported:  
• proper planning; 
• need for regulations about compulsory purchase of assets; 
• need for establishment of agencies and authorities for redevelopment; 
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• residents and owners refusal to clear site or sell their properties for redevelopment; 
• generation of hazardous waste and construction materials for recycling; 
• need for public housing accommodations to resettle redevelopment affected residents; 
• conservation and restoration of heritage buildings; 
• funding scheme to acquire properties; 
• consideration of relocation of social groups with special needs; 
 
The respondent’s answers were summarised and integrated with the issues identified in the 
research (Table 6.2). 
 
Table 6.2. Summary of responses to the first open-ended question 
Respon
dent # 
Answers Related 
Issue # 
1 Impact of inappropriate development can be reflected to the residents living. 
Major reason was that poor planning. Construction companies seek to demolish en 
existing residential building and replace it with the apartments and car parking 
without other amenities. Proper planning of amenities and facilities is important 
for residential redevelopment. 
2.3; 2.4; 
2.6; 2.9;  
2 There are no clear “Compulsory purchase law” in Mongolia to acquire assets and 
land from private individuals. Therefore, authorities and developers have limited 
right to acquire land for the improvement of Ulaanbaatar city or for other public 
purposes. 
5.2; 
3 In case of residential redevelopment in Ulaanbaatar city, there would need to be 
established the government authority which can deal with redevelopment 
initiatives and facilitate redevelopment schemes.  
3.4; 
4 The site acquisition would be the most challenging problem in Ulaanbaatar city 
residential. Residents and owners refusal to clear site or sell their properties for 
redevelopment can impact to whole redevelopment process. Therefore, 
redevelopment projects can be delayed or even cancelled. 
3.3; 
5 Demolition of old buildings in Ulaanbaatar city obviously will generate hazardous 
waste and construction materials for recycling. These materials can be lead-based 
paint and asbestos containing materials. Therefore, necessary effective approach 
to handle these materials safely throughout the demolition process.  
4.1; 4.2; 
6 Need for public housing accommodations to resettle redevelopment affected 
residents can be significant issue. Developers and government authorities have to 
consider in providing accommodation for this purposes.  
8.2; 8.3; 
7 Authorities and developers should consider at conservation and restoration of 
heritage buildings within intended redevelopment area in Ulaanbaatar city. There 
would be some restoration work of old historical buildings. 
2.10; 
8 The government authorities would be necessary to have sufficient funding scheme 
to acquire properties in order to implement redevelopment. Today authorities in 
Mongolia, does not have designated financing for redevelopment. 
New 
factor and 
issue 
9 Sustainable redevelopment of Ulaanbaatar city centre residential redevelopment 
can not achieve without appropriate planning and implementation. There would 
not be released or provided land for any kinds of infill development accept 
comprehensive redevelopment. Otherwise authorities and developers will need to 
purchase properties and land after infill development to implement 
redevelopment. 
5.1; 
10 During relocation of redevelopment affected residents it would be considered that 
relocation process can impact to social groups with special needs. 
Factor 3 
Issue number can see in Table 5.1 chapter 5. 
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Table 6.2 presents that most issues stated by respondents were closely related to the 
previously identified factors. And only two issues were not identified by previous surveys. 
The issues “government authorities need an appropriate funding scheme to acquire properties” 
and “consideration of relocation of social groups with special needs”, stated by respondents 
#8 and #10 were not identified. 
 
The next open-ended question was designed to get experts comments on the developed 
framework. Nine of ten respondents had no comments on the framework and only one 
respondent suggested to cut off “factors” column from the framework. However, this 
suggestion could not be accepted, because one of the study purposes was to apply various 
aspects of sustainability factors to the traditional redevelopment process and show 
relationship between sustainability pillars and identified factors. The factor identification 
procedure was explained in detail in chapter 5. 
 
 
6.4. IMPROVEMENT OF THE FRAMEWORK 
 
After analysis of the validation survey findings, some changes were made to improve and 
establish the final version of the framework. Review and refinement of the framework based 
on validation survey findings. 
 
The validation survey highlighted some issues which needed to be reflected in the framework.  In 
particular, the need for a funding scheme to acquire properties and to consider the relocation of 
social groups with special needs. An appropriate funding scheme to acquire properties could 
sustain the redevelopment process in terms of economic objectives. It was determined that 
this issue could be included under the factor “Management and Relocation”. The other finding 
identified in the validation survey and required to be reflected in the framework was 
“consideration of relocation of social groups with special needs”. This issue was also located 
under the factor “Management and Relocation” of the framework. 
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6.5. SUMMARY 
 
This chapter describes the validation process of the framework for sustainable residential 
redevelopment in Ulaanbaatar city. The purpose of validation was to improve the developed 
framework and achieve a final useful framework. 
 
A survey was conducted to obtain expert’s opinions of the developed framework.  The result 
of validation analysis was identification of some additional issues about sustainable 
residential redevelopment in Ulaanbaatar city, which were reflected in the framework (Figure 
5.1). Those identified issues were listed in Table 4.29. 
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Chapter 7. Conclusions and contributions 
 
 
 
 
 
 
 
 
7.1. INTRODUCTION 
 
The chapter presents the conclusions are made with respect to each research objectives 
(highlighted in Chapter 1). Also chapter introduced the contribution made by the research to 
the academic knowledge about sustainable residential redevelopment, study limitations and 
recommendations for future’s research. 
 
 
 
7.2. CONCLUSIONS 
 
 
7.2.1. Objective 1: To identify the current condition of residential buildings in Ulaanbaatar 
city centre. 
 
Identification of the current conditions of existing structures and properties is essential for 
developers to make correct decisions, proper planning and achieve sustainability for their 
future development. The study included site visits and a survey of residents of potentially 
redevelopment affected area residential buildings. Those activities were helped to explore the 
structural conditions of old residential buildings in Ulaanbaatar city centre. Knowledge about 
the current conditions of structures and properties has increased as a result of the site visit 
investigation and survey and will help to determine whether these residential buildings can be 
refurbished or demolished. 
 
 
  
 
Page 121 
7.2.2. Objective 2: To explore current and prospective issues or problems for Ulaanbaatar 
city centre urban renewal. 
 
Exploration of issues and problems enhances the efficient planning and implementation of 
any project. The research identified many current and prospective issues and problems within 
various aspects of the proposed redevelopment project. 
 
Many current and prospective issues and problems were identified in the literature review and 
survey. The study reveals that these issues are complex and consisted within various aspects 
of redevelopment project. The issues were identified for every phase and stage of the 
redevelopment process and each phase and stage of the redevelopment process comprises 
from various activities. Relatively, those activities associate with issues. 
 
Identification of the current and prospective issues and problems in this research creates a 
chance for further analysis to seek possible solutions to overcome those issues the during 
redevelopment process. 
 
 
7.2.3. Objective 3: To identify and seek possible solutions to overcome issues of 
redevelopment process. 
 
The third objective of this research was to determine possible solutions to the problems 
identified. After conducting site visits and surveys which identified the condition of the 
existing residential buildings, the current and prospective issues for proposed residential 
redevelopment were explored. And now those identified issues raised concerns to seek 
possible solutions. 
  
A range of solutions were identified through the survey and literature review. The interviews 
with experts provided suggestions for ways of dealing with various issues. For example, 
experts recommended upgrading and renewing old central heating boilers, cylinders and 
further supplying pipes to deal with overloaded and deteriorated water supply and heat supply 
pipes. In addition, advanced engineering technologies such as energy and water efficient 
technologies and devices were recommended. 
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The literature review revealed a broad range of methods to deal with various aspects of 
sustainable redevelopment. For example, was presented remediation methods of contaminated 
soil and recycling construction and demolition waste, which can be useful for proposed 
project and positively contribute to the environment. 
 
Finding sustainable solutions to problems that arose from the survey will help to make right 
decisions to deal with issues and achieve sustainable residential redevelopment. 
 
 
7.2.4. Objective 4: To identify sustainability factors for residential redevelopment process. 
 
In this study sustainability factors were defined as aspects of sustainable development that 
actively contribute to the process of redevelopment. Analysis of the issues identified in the 
research determined nine factors, which impact on the sustainability of the redevelopment 
process. The factor determination generated nine factors. The determination of sustainability 
factors are presented in the Chapter 5. The study also showed how the factors are correlated to 
sustainability objectives. 
 
The sustainability factors determined in this study will become an integrated part of the 
strategy framework for sustainable residential redevelopment in Ulaanbaatar. 
 
 
7.2.5. Objective 5: To develop a strategy framework integrating findings into the 
construction process delivery lifecycle. 
 
The development of a strategy framework for sustainable residential redevelopment in 
Ulaanbaatar city was aimed to integrate and present study findings into a plan for delivery of 
redevelopment processes. The development of the strategy framework is presented in the 
Chapter 5. The strategy framework is a designed representation of sustainable redevelopment 
processes. It integrates study findings and construction process scheme (Figure 5.1). The 
framework introduces existing and potential issues of redevelopment for each stage of a 
redevelopment project and presents determined factors and a schematic plan of the 
redevelopment process. 
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To determine whether the framework reasonably represents the useful framework for its 
intended purpose, the developed framework was validated. The validation process confirmed 
that the knowledge gained from the study will be useful in guiding redevelopment in 
Ulaanbaatar’s city centre. During the validation some additional issues were identified and 
added which were to the relevant factor, and these improvements of the framework enabled 
the establishment of the final version. 
 
The framework will help to deal with existing issues and avoid potential problems associated 
with residential redevelopment in Ulaanbaatar city. The framework provides a clear picture of 
potential issues for each stage of the redevelopment. 
 
 
7.3. CONTRIBUTIONS TO THE ACADEMIC KNOWLEDGE BASE 
 
A lot of research has been conducted on the sustainable development and management of 
construction projects. However, not much research has been done with respect to residential 
redevelopment. This study has been made a substantial contribution to improving the 
knowledge base about the sustainable residential redevelopment. 
 
This research has successfully identified existing and potential problems associated with 
residential redevelopment in Ulaanbaatar, Mongolia. Thirty seven problems were identified: 
thirty five during the main component of the research and two more during the validation of 
the framework. All the issues uncovered in the study were the same or similar to other 
redevelopment issues from around the world. 
 
Sophisticated academic study of residential redevelopment can improve decision-making by 
authorities and developers, and help them to implement their redevelopment projects in a 
sustainable way. 
  
This study provides an important new contribution to understanding of the urban renewal 
process in Ulaanbaatar city.  
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7.4. STUDY LIMITATIONS 
 
The main study limitation was that the small number of residential buildings was involved in 
the research. The research included a survey of residents of three residential buildings in 
Ulaanbaatar city centre. These residential buildings are most typical structure examples of 
residential buildings in Ulaanbaatar city. However, some other dilapidated residential 
buildings have different structures and problems, and the redevelopment process for those 
residential buildings and surrounding area may face different kinds of technical issues. 
Deconstruction and demolition techniques, and construction management processes may need 
to be slightly different from those appropriate for the studied buildings. In addition, the living 
environments of unstudied residential buildings may differ from those in the in the studied 
buildings and residents’ could be slightly different too. 
 
This research was mostly based on responses from two groups of participants:  residents of 
three residential buildings in central Ulaanbaatar, and experts and industry stakeholders. It is 
known that residents can provide incorrect or misleading data in an attempt to get more 
financial compensation prior to relocation, and this may also occur in a survey about 
redevelopment topics. In comparison, the experts and industry stakeholders have little 
incentives to give misleading answers. The small number of selected experts and industry 
stakeholders is potential limitation of the research, in that a larger survey of experts may have 
revealed additional data, but selected experts were the key personnel from various institutions 
in Mongolia, so this possibility is negligible. 
 
 
7.5. RECOMMENDATIONS FOR FUTURE RESEARCH 
 
This research has made a contribution to academic knowledge and has opened possibilities for 
further studies and research on sustainable residential renewal. Based on the results of this 
study future research is recommended on following aspects: 
 
• Compare and integrate the findings of this research with other research studies on 
sustainable residential redevelopment; 
• Expand and deepen investigation of the areas targeted in this research; 
• Use different research methods to get more comprehensive results; 
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Comparison and integration of research studies on sustainable residential redevelopment 
would enable the researcher to obtain an improved understanding of the nature of residential 
redevelopment process. A better understanding of the complex issues of residential 
redevelopment in different places will be useful for future research and practice. 
 
A research method is an essential aspect for any research. Appropriate research method 
allows to the researcher to effectively gaining data and comprehensively analyse results. Also 
trying different research methods promotes to discover effective tools and mechanisms for the 
research. 
 
 
7.6. CLOSURE 
 
Most urban redevelopment involves complex activities which raise a variety of issues and 
require a comprehensive approach. The aim of this research was to explore how residential 
redevelopment can be implemented in a sustainable way in Ulaanbaatar city. This research 
project achieved its aim by generating a better understanding of issues surrounding renewal of 
ageing residential buildings and their infrastructure in Ulaanbaatar city centre. 
 
 
 
  
 
Page 126 
 
8. References: 
 
 
Asian Development Bank 2008, Mongolia: Urban Development Sector, Evaluation study, 
Asian Development Bank. 
 
Beider, H 2007, 'Towards a new policy agenda?' in H Beider (ed), Neighbourhood renewal & 
housing markets: Community engagement in the US & UK, Blackwell, pp. 317-38. 
 
Birrell, B, O’Connor, K., Rapson, V., Healy, E. 2005, 'Concentrating Melbourne: The activity 
centre strategy', in B Birrell, O’Connor, K., Rapson, V., Healy, E. (ed.), Melbourne 
2030: Planning rhetoric versus urban reality, Monash University Press, Clayton, 
Victoria, Australia, pp. 24-5. 
 
Bouma, GD 1993, The research process, Rev. ed, New York: Oxford University Press, 1993., 
Melbourne. 
 
Brugmann, J 1997, 'Is there a method in our measurement? The use of indicators in local 
sustainable development planning', Local environment, vol. 2, no. 1, pp. 59-72. 
 
Bryman, A 2004, Social research methods, 2nd edn, Oxford University Press, New York. 
 
Carter, A 2000, 'Strategy and Partnership in Urban Regeneration', in P ROBERTS, & 
SYKES, H (ed), Urban regeneration: a handbook, Sage Publications, London, pp.37-
58. 
 
Cernea, MM 1999, The economics of involuntary resettlement: questions and challenges, The 
World Bank, Washington, D. C. 
 
Chinbat, B 2006, 'Investigation of the internal structure changes of Ulaanbaatar city using RS 
and GIS', in Proceedings of Remote sensing: From Pixels to processes Conference, 
Enschede, Netherlands, 
 Viewed 10 August 2010, 
<http://www.isprs.org/proceedings/XXXVI/part7/PDF/054.pdf>. 
 
Creswell, JW 2009, Research design: qualitative, quantitative, and mixed methods 
approaches, 3rd edn, Sage Publications, Thousand Oaks, California, United States. 
 
Dowall, DE 1994, 'Urban residential redevelopment in the People's Republic of China', Urban 
Studies, vol. 31, no. 9, p. 1497. 
 
Duval, A & Monson, K 2007, 'Moody street redevelopment, Waltham, Massachusetts', in R 
Peiser & A Schmitz (edn), Regenerating older suburbs, Urban Land Institute, 
Washigton , D.C, pp. 84-107. 
 
Feng, L & Wang, Y 2009, 'Debates and compromises: Conservation and development of the 
Northern Old Hongkou in Shanghai', Planning Theory and Practice, vol. 10, no. 2, pp. 
271-81. 
 
  
 
Page 127 
Fink, A & Kosecoff, J 1998, How to conduct surveys : a step by step guide, 2nd edn, Sage 
Publications, Thousand Oaks, CA. 
 
Fujii, S, Okata, J & Sorensen, A 2007, 'Inner-city redevelopment in Tokyo: Conflicts over 
urban places, planning governance, and neighborhoods', in A Sorensen & C Funck 
(eds), Living cities in Japan: Citizens’ movements, machizukuri and local 
environments, Routledge, New York, pp. 247-66. 
 
Gibson, MS & Langstaff, MJ 1982, An introduction to urban renewal, The Built environment 
series, Hutchinson, London. 
 
Gilroy, R & Williams, R 1991, 'Community involvement: a British perspective', 
Neighbourhood regeneration: an international evaluation. London/New York: Mansell 
Publishing Ltd, pp. 70-83. 
 
Great Britain. Office of the Deputy Prime Minister, 2004, Compulsory Purchase and 
Compensation, Office of the Deputy Prime Minister Great Britain, 
 
Ha, SK 2004, 'Housing renewal and neighborhood change as a gentrification process in 
Seoul', Cities, vol. 21, no. 5, pp. 381-9. 
 
Hart, C 2001, Doing a literature search: a comprehensive guide for the social sciences, Sage 
Publications Ltd. 
 
Haynes, R & Savage, A 2007, 'Assessment of the Health Impacts of Particulates from the 
Redevelopment of Kings Cross', Environmental monitoring and assessment, vol. 130, 
no. 1, pp. 47-56. 
 
He, S & Wu, F 2005, 'Property-led redevelopment in post-reform China: A case study of 
Xintiandi redevelopment project in Shanghai', Journal of Urban Affairs, vol. 27, no. 1, 
pp. 1-23. 
 
He, S & Wu, F 2007, 'Neighbourhood changes and residential differentiation in Shanghai', in 
F Wu (edn), China's emerging cities: the making of new urbanism, Routledge. 
 
Hofstra, H 2000, 'Soil sanitation: The link with urban planning', Compact Cities and 
Sustainable Urban Development: A Critical Assessment of Policies and Plans from an 
International Perspective, p. 99. 
 
Honda, E 2005, Technical assistance to Mongolia for preparing the Urban Development and 
Housing Project, Asian Development Bank, Manila, Philippines. 
 
Hunt, DV, Lombardi, DR, Rogers, CD & Jefferson, I 2008, 'Application of sustainability 
indicators in decision-making processes for urban regeneration projects', Engineering 
Sustainability, vol. 161, no. 1, pp. 77-91. 
 
Imrie, RL, Lees, L & Raco, M 2009, Regenerating London: Governance, Sustainability and 
Community, Routledge, London. 
 
Jacobs, K, Arthurson, K & Randolph, B 2005, Developing appropriate exit strategies for 
housing regeneration programmes, Australian Housing and Urban Research Institute, 
Melbourne. 
  
 
Page 128 
 
Kim, SS, Yang, IH, Yeo, MS & Kim, KW 2005, 'Development of a housing performance 
evaluation model for multi-family residential buildings in Korea', Building and 
Environment, vol. 40, no. 8, pp. 1103-16. 
 
Lau, C-HM 2004, 'Conceptual framework of applying mass valuation in Hong Kong urban 
renewal compensation scheme', Journal of Harbin Institute of Technology (New 
Series), vol. 11, no. 5, pp. 537-40. 
 
Lee, C-M, Lee, J-H & Yim, C-H 2003, 'A revenue-sharing model of residential 
redevelopment projects: The case of the Hapdong redevelopment scheme in Seoul, 
Korea', Urban Studies, vol. 40, no. 11, pp. 2223-37. 
 
Lee, GKL & Chan, EHW 2008, 'Factors affecting urban renewal in high-density city: Case 
study of Hong Kong', Journal of Urban Planning and Development, vol. 134, no. 3, 
pp. 140-8. 
 
Lichfield, D 2000, 'Organisation and management', Urban Regeneration: A Handbook, Sage, 
London. 
 
Likert, R 1932, 'A technique for the measurement of attitudes', Archives of Psychology, vol. 
Vol 22 no. No. 140, p. pp. 55. 
 
Lindlof, TR & Taylor, BC 2002, Qualitative communication research methods, 2nd edn, Sage 
Publications, Thousands Oaks, CA. 
 
Liu, W & Ng, M-K 2009, 'Heritage conservation in China's "instant city" - Shenzhen', 
Planning Theory and Practice, vol. 10, no. 2, pp. 289-97. 
 
McManus, P 2005, Vortex cities to sustainable cities: Australia's urban challenge, UNSW 
Press, Sydney. 
 
Meadows, D 1998, 'Indicators and information systems for sustainable development', A report 
to the Balaton Group, pp. 1-25. 
 
National Statistical Office of Mongolia, 2007, Statistical Yearbook 2007, National Statistical 
Office of Mongolia, Ulaanbaatar. 
 
Ng, MK 2002, 'Property-led urban renewal in Hong Kong: any place for the community?' 
Sustainable Development, vol. 10, no. 3, pp. 140-6. 
 
Ng, MK 2009, 'Tales from Two Chinese Cities: The Dragon's Awakening to Conservation in 
face of Growth? Debates and Compromises: Conservation and Development of the 
Northern Old Hongkou in Shanghai Historic Conservation and Economic 
Development: Are They Necessarily Rivals?—The Case of Suzhou Creek Industrial 
Heritage in Shanghai Heritage Conservation in China's “Instant City”—Shenzhen', 
Planning Theory & Practice, vol. 10, no. 2, pp. 267-97. 
 
Peiser, RB & Schmitz, A 2007, Regenerating Older Suburbs, ULI–the Urban Land Institute, 
Washington, DC. 
 
  
 
Page 129 
Poon, CS, Yuqing, X & Cheung, CM 1996, 'Building waste minimization in Hong Kong 
construction industry', The Journal of resource management and technology, vol. 23, 
no. 2, pp. 111-7. 
 
Pun, SK, Liu, C & Langston, C 2006, 'Case study of demolition costs of residential buildings', 
Construction Management and Economics, vol. 24, no. 9, pp. 967-76. 
 
Rao, L, Owen, L & Goldsman, D 1998, 'Development and application of a validation 
framework for traffic simulation models', paper presented to Winter Simulation 
Conference, Washington, D.C. 
 
Ratz, T, Smith, M & Michalko, G 2008, 'New Places in Old Spaces: Mapping Tourism and 
Regeneration in Budapest', Tourism Geographies, vol. 10, no. 4, pp. 429-51. 
 
Reynolds, J 2004, 'Supreme court to judge limits of eminent domain', Architecture, vol. 93, 
pp. 1-2. 
 
Ricca, S 2007, Reinventing Jerusalem: Israel's reconstruction of the Jewish Quarter after 
1967, IB Tauris, London & New York. 
 
Roberts, P 2000, 'The Evolution, Definition and Purpose of Urban Regeneration', Urban 
regeneration: a handbook, p. 9. 
 
Scovazzo, P & Strubble, R 1990, 'The environmental redevelopment of a railyard and port 
facility', Journal of hazardous materials, vol. 25, no. 3, pp. 277-87. 
 
Shin, B 2008, 'Living on the edge: financing post-displacement housing in urban 
redevelopment projects in Seoul', Environment and Urbanization, vol. 20, no. 2, p. 
411. 
 
Shin, HB 2007, 'Residential redevelopment and social impacts in Beijing', China's emerging 
cities: the making of new urbanism, p. 163. 
 
Suchman, DR & Sowell, MB 1997, Developing infill housing in inner-city neighborhoods: 
opportunities and strategies, Urban Land Institute, Washington, D.C. 
 
The State Great Hural (Parliament) of Mongolia, 2008, the Millennium Development Goals-
based Comprehensive National Development Strategy of Mongolia, viewed April 4 
2009, <http://www.carecinstitute.org/uploads/docs/MON-National-Development-
Strategy-en.pdf> 
 
Tian, YY & Wong, C 2007, 'Large urban redevelopment projects and sociospatial 
stratification in Shanghai', China's emerging cities: the making of new urbanism, p. 
210. 
 
Turkington, R, Van Kempen, R & Wassenberg, F 2004, High-rise housing in Europe: current 
trends and future prospects, Housing and Urban Policy Studies, Delft University 
Press, Netherlands. 
 
United Nations Conference on Human Settlements, 1996, The habitat agenda and Istanbul 
declaration: second united Nations Conference on Human Settlements, Istanbul, 
  
 
Page 130 
Turkey, 3-14 June 1996, United Nations Department of Public Information, New 
York. 
 
United Nations Department of Economic and Social Affairs, 2001, Indicators of sustainable 
development: framework and methodologies, Commission on Sustainable 
Development, United Nations, New York, 
<http://www.un.org/esa/sustdev/csd/csd9_indi_bp3.pdf> 
 
United Nations Educational Scientific and Cultural Organization, 2010, Reduction of 
earthquake losses in the Northern Asia Region, International Workshop on 
Earthquake Risk Reduction in the Northeast Asia Region, Beijing, China, 30 
November – 3 December 2009, UNESCO, Paris, France, 
Viewed 15 August 2010, 
<http://unesdoc.unesco.org/images/0018/001878/187891E.pdf>. 
 
Uzun, CN 2005, 'Residential transformation of squatter settlements: Urban redevelopment 
projects in Ankara', Journal of Housing and the Built Environment, vol. 20, no. 2, pp. 
183-99. 
 
Watanabe, SJ 2007, 'Toshi keikaku vs machizukuri: Emerging paradigm of civil society in 
Japan, 1950-1980', in A Sorensen & C Funck (eds), Living cities in Japan: Citizens’ 
movements, machizukuri and local environments, Routledge, New York, pp. 39-55. 
 
Weil, M, Jeske, U & Schebek, L 2006, 'Closed-loop recycling of construction and demolition 
waste in Germany in view of stricter environmental threshold values', Waste 
management & research, vol. 24, no. 3, p. 197. 
 
World Bank, 1992, China: Implementation Options for Urban Housing Reform, World Bank 
country study, World Bank, Washington, DC. 
 
Wu, F 2004, 'Residential relocation under market-oriented redevelopment: the process and 
outcomes in urban China', Geoforum, vol. 35, no. 4, pp. 453-70. 
 
Yeung, AT 2008, 'Construction and demolition materials management in Hong Kong', 
Proceedings of the Institution of Civil Engineers: Municipal Engineer, vol. 161, no. 1, 
pp. 43-9. 
 
Yuen, B 2006, 'Reclaiming cultural heritage in Singapore', Urban Affairs Review, vol. 41, no. 
6, p. 830. 
 
Zhong, S & Zhou, J 2009, 'Historic conservation and economic development: Are they 
necessarily rivals? - The case of Suzhou Creek industrial heritage in Shanghai', 
Planning Theory and Practice, vol. 10, no. 2, pp. 281-9. 
 
Zud, 2010, Wikipedia encyclopedia, <http://en.wikipedia.org/wiki/Zud>.
  
 
Page 131 
Appendix 1. 
Survey questions for residents and tenants (for adults only) 
 
# Questions Answers (comments) 
1. Building address and year of 
occupation 
 
2. Number of persons in dwelling  
3. Number of persons under 18 years old 
and they going to local kindergarten or 
school: 
 
 
Kindergarten  Age                School age            Local 
or other suburbs 
                 
a/ X person -    
b/ Y person -  
c/ Z person -  
d/ ................................................ 
4. Are you renting or owner  
5. Flat square, m2  
6. Number of rooms  
7. Number of level  
8. Number of cars per dwelling  
9. They have garages around home  
10. 1. They using transport for the 
journey to work /type of 
transport/: 
 
 a/ X person - type of transport  
b/ Y person - type of transport 
c/ Z person - type of transport 
d/ ................................................ 
11. Do they like to live in existing 
dwelling /flat or apartment/? 
 
12. How do they assess their existing 
dwelling condition /flat or apartment/: 
                                  
 
Number of person                 
Poor                            Good                          
Excellent 
a/ X person – 
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b/ Y person- 
c/ Z person- 
13. How do they assessing the 
infrastructure of built environment: 
a/ heating 
b/ electricity 
c/ sewage 
d/ water supply 
e/ transport system 
f/ drainage 
g/ car parking 
h/ pedestrian environment 
Poor                     Good                           Excellent 
 
14. Do they like their living area or want to 
move to another area to live?              
yes/ no (Please specify) 
15. Do they need more green open space 
area?                               
yes/ no (Please specify) 
16. Would they prefer to improve their 
residential building or rebuild new one 
with all facilities instead of existing? 
 
17. Do they think land management is 
needed for their existing residential 
area? 
yes/ no (Please specify) 
18. Are they ready to relocate their living, 
if from local authorities providing them 
alternative living place and get enough 
compensation? 
 
19. Dwelling owner market value? If they 
have any idea. 
 
20. Dwelling rent value. If they have any 
idea. 
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Appendix 2.  
Interview questions for Government Authority personnel 
 
 
# Questions Answers 
1. What is your opinion about current city centre development 
policy? 
 
2. How can you assess current city centre infrastructure system: 
Particularly road and transportation, water and heat supply 
system? 
 
3. What do you think about current conditions of existing residential 
buildings of Ulaanbaatar city centre? 
 
4. Have you done any survey for these buildings?  
5. How can you assess the current maintenance condition of these 
residential buildings? 
 
6. How do you think these residential buildings of Ulaanbaatar city 
centre need refurbishment? 
• If yes, what kind of refurbishment is needed for 
this building? 
• If no, why do you think refurbishment is not 
needed for these buildings? 
 
7. What’s your opinion about redevelopment of these buildings? Do 
you have any idea how to deal with these residential buildings? 
 
8. Do you have any environmental concerns for proposed 
refurbishment or redevelopment work? 
 
9. What sort of problems can cause redevelopment in your opinion?  
10. Do you think current law and regulatory systems suit for 
redevelopment? 
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Appendix 3. 
 
Interview questions for local industry practitioner and community representatives 
 
 
 
# Questions Answers 
1. What do you think about current conditions of existing residential 
buildings of Ulaanbaatar city centre? 
 
2. How can you asses the maintenance of existing residential buildings 
of Ulaanbaatar city centre? 
 
3. Have you done any survey for these buildings? Do you know any 
particular issues for these buildings? 
 
4. Have you found minor defects in building structure or in some part? 
How can you assess current structural condition? 
• Basement and foundation; 
• Wall; 
• Roof; 
• Flooring; and others 
 
5. How do you think these residential buildings of Ulaanbaatar city 
centre needs refurbishment? 
• If yes, what kind of refurbishment needed for this 
building? 
• If no, why do you think refurbishment not needed 
for these buildings? 
 
6. Do you have any environmental concerns for proposed 
refurbishment or redevelopment work? 
 
7. Do you think these buildings need a risk assessment? Do you have 
any environmental concerns for proposed refurbishment and 
redevelopment work? 
 
8. Do you think there is needed special project deliveries’ planning for 
redevelopment and refurbishment due to fire, structural, safety, 
OH&S, construction machinery and equipment installation, and 
possible contamination issue? 
 
9. Do you have any particular concerns for the following mechanical 
refurbishment (If preferred refurbishment): 
 
 
  
 
Page 135 
• Heating; 
• Ventilation; 
• Air conditioning; 
• Electrical services supply; 
• Fire facility services; 
• Communication and security facility; 
• Water supply and Sewage facility; 
• Gas supply; 
Construction elements and materials; 
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Appendix 4. 
  
                          School of Civil, Environmental and Chemical Engineering 
 
 
INVITATION TO PARTICIPATE IN A RESEARCH PROJECT 
PLAIN LANGUAGE STATEMENT FOR LOCAL INDUSTRY PRACTITIONERS 
AND COMMUNITY REPRESENTATIVES 
 
 
Project Title: 
 
THE STRATEGY FOR THE REDEVELOPMENT OF RESIDENTIAL BUILDINGS IN 
ULAANBAATAR, MONGOLIA 
 
Investigators: 
 
o Mr. Enkhbaatar DEMBEREL ( Master’s by Research degree student, RMIT 
University, Australia, Email: s3222753@student.rmit.edu.au, Phone: 976-
99112898 (Mongolia), 61-99252187 (Australia)); 
  
o Dr. Kevin ZHANG (Project Supervisor: Senior Lecturer, Construction 
Management, RMIT University, Australia, E-mail: kevin.zhang@rmit.edu.au, 
Phone: 61-9925 3824 (Australia)) 
 
Dear INDUSTRY PRACTITIONER 
OR COMMUNITY REPRESENTOR, 
 
You are invited to participate in a research project being conducted by Master’s by Research 
degree student, RMIT University, Australia. This information sheet describes the project in 
straightforward language, or ‘plain English’. Please read this sheet carefully and be confident 
that you understand its contents before deciding whether to participate.  If you have any 
questions about the project, please ask one of the investigators.   
 
The researchers of this project are Mr. Enkhbaatar DEMBEREL, who is Master’s of Civil 
Engineering by Research degree student at RMIT University, Australia and Dr. Kevin 
ZHANG, Research project supervisor, Senior Lecturer at RMIT University, Australia.  
 
As you know current urban planning, existing infrastructure condition and constant migration 
from rural areas became significant issue for every resident of Ulaanbaatar city. The first-
generation apartments in Ulaanbaatar were built in the 1940s and urban planning of 
Ulaanbaatar started in the 1950s. The latest urban development master plan was revised 
and approved in 2002 and is current to Year 2020. However, this version of the master plan 
has not described how to redevelop the city centre of Ulaanbaatar. On the other hand, the 
existing Ulaanbaatar city centre apartment buildings are deteriorating, old and in a critical 
and unhealthy condition. Also, the infrastructure system needs urgent capacity improvement 
in order to meet the needs of new service suppliers and customers. 
 
The best possible solution to deal with these significant issues is a redevelopment. The 
endeavour obviously needs an enormous amount of money, good management and legal 
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regulations. Certainly, there is very important community participation and expert’s 
knowledge in the city redevelopment strategy.  
 
The propose of this survey and site visit investigation is to get experts, residents and some 
Government Authority personnel’s knowledge and opinions for residential redevelopment. 
And examine current structural and infrastructure conditions of residential buildings from 
selected Ulaanbaatar city residential areas. You have been chosen by researcher himself as 
an expert in residential building construction and residential building maintenance area 
according to his previous working experience. 
 
If you agree to participate, you need to meet researcher and participate in the 15-20 minute 
interview. You should answer to the researcher’s questions and discuss about residential 
redevelopment issues.  
 
There will be held interview with you, and there wouldn’t be any risk to you because: 
• Participation is anonymous, your personal details will not be recorded or 
revealed; 
• Participation is voluntary; 
• This research does not involve physical or psychological harm to participants; 
• Participants are not deceived; 
• Participants are adults, aged 18 years or older; 
• Participants are not cognitively or emotionally impaired; 
• The procedure does not involve access to participants private records, even if 
they are de-identified; 
 
 
The benefits of proposed survey for local industry practitioners or community representatives 
could be that they can gain knowledge to improve community living environment and identify 
more possible problems which could occur during redevelopment. 
The information from interview with researcher will be saved for 5 years and then hardcopy 
of these documents will be shredded and electronic version will be deleted. The information 
data from participants will be stored in Melbourne, Australia, at RMIT University office. Only 
the research student and supervisor will have access to this document. 
You will be involved in this survey on voluntary basis. There are no risks for participants if 
they will refuse meet. Also researcher can manage flexible meeting hours for interview and 
meet in participant’s convenient place. 
 
For any further questions, or for additional information, please contact the Ministry of Road, 
Transport, and Urban Development (976) 11-327252. Ministry of Road, Transport, Urban 
Development of Mongolia supported one of the researcher’s studies. 
 
 
Yours sincerely, 
 
 
 
o Mr. Enkhbaatar DEMBEREL ( Master’s by Research degree student, RMIT University, 
Australia, Email: s3222753@student.rmit.edu.au, Phone: 976-99112898 (Mongolia), 61-
99252187 (Australia)); 
  
o Dr. Kevin ZHANG (Project Supervisor: Senior Lecturer, Construction Management, RMIT 
University, Australia, E-mail: kevin.zhang@rmit.edu.au, Phone: 61-9925 3824 (Australia)) 
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Any complaints about your participation in this project may be directed to the Executive Officer, RMIT 
Human Research Ethics Committee, Research & Innovation, RMIT, GPO Box 2476V, Melbourne, 
3001.  The telephone number is (03) 9925 2251.   
Details of the complaints procedure are available from the above address.   
 
 
  
 
Page 139 
Appendix 5. 
 
School of Civil, Environmental and Chemical Engineering 
 
 
INVITATION TO PARTICIPATE IN A RESEARCH PROJECT 
PLAIN LANGUAGE STATEMENT FOR GOVERNMENT AUTHORITY PERSONNEL 
 
 
Project Title: 
 
THE STRATEGY FOR THE REDEVELOPMENT OF RESIDENTIAL BUILDINGS IN 
ULAANBAATAR, MONGOLIA 
 
Investigators: 
 
o Mr. Enkhbaatar DEMBEREL ( Master’s by Research degree student, RMIT 
University, Australia, Email: s3222753@student.rmit.edu.au, Phone: 976-
99112898 (Mongolia), 61-99252187 (Australia)); 
  
o Dr. Kevin ZHANG (Project Supervisor: Senior Lecturer, Construction 
Management, RMIT University, Australia, E-mail: kevin.zhang@rmit.edu.au, 
Phone: 61-9925 3824 (Australia)) 
 
Dear Government Authority Personnel, 
 
You are invited to participate in a research project being conducted by Master’s by Research 
degree student, RMIT University, Australia. This information sheet describes the project in 
straightforward language, or ‘plain English’. Please read this sheet carefully and be confident 
that you understand its contents before deciding whether to participate.  If you have any 
questions about the project, please ask one of the investigators.   
 
The researchers of this project are Mr. Enkhbaatar DEMBEREL, who is Master’s of Civil 
Engineering by Research degree student at RMIT University, Australia and Dr. Kevin 
ZHANG, Research project supervisor, Senior Lecturer at RMIT University, Australia.  
 
As you know current urban planning, existing infrastructure condition and constant migration 
from rural areas became significant issue for every resident of Ulaanbaatar city. The first-
generation apartments in Ulaanbaatar were built in the 1940s and urban planning of 
Ulaanbaatar started in the 1950s. The latest urban development master plan was revised 
and approved in 2002 and is current to Year 2020. However, this version of the master plan 
has not described how to redevelop the city centre of Ulaanbaatar. On the other hand, the 
existing Ulaanbaatar city centre apartment buildings are deteriorating, old and in a critical 
and unhealthy condition. Also, the infrastructure system needs urgent capacity improvement 
in order to meet the needs of new service suppliers and customers. 
 
The best possible solution to deal with these significant issues is a redevelopment. The 
endeavour obviously needs an enormous amount of money, good management and legal 
regulations. Certainly, there is very important community participation and expert’s 
knowledge in the city redevelopment strategy.  
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The propose of this survey and site visit investigation is to get experts, residents and some 
Government Authority personnel’s knowledge and opinions for residential redevelopment. 
And examine current structural and infrastructure conditions of residential buildings from 
selected Ulaanbaatar city residential areas. 
You were nominated from your head of Department as an expert and specialist for interviews 
after researcher’s request. 
 
If you agree to participate, you need to meet researcher and participate in the 15-20 minute 
interview. You should answer to the researcher’s questions and discuss about residential 
redevelopment issues.  
 
The proposed interview wouldn’t be taking any risk to you and researcher because: 
 
• Participation is voluntary; 
• Your personal details will not be used or revealed; 
• This research does not involve physical or psychological harm to participants; 
• Participants are not deceived; 
• Participants are adults, aged 18 years or older; 
• Participants are not cognitively or emotionally impaired; 
• The procedure does not involve access to your private records, even if they 
are de-identified; 
 
The benefits of proposed survey for you could be that you can gain knowledge to improve 
community living environment and identify more possible problems which could occur during 
redevelopment. 
 
The information from you will be saved for 5 years and then hardcopy of these documents 
will be shredded and electronic version will be deleted. The information data from 
participants will be stored in Melbourne, Australia, at RMIT University office. Only the 
research student and supervisor will have access to this document. 
 
You will be involved in this survey on voluntary basis. There are no risks for you if you will 
refuse meet. Also researcher can manage flexible meeting hours for interview and meet in 
participant’s convenient place. 
 
For any further questions, or for additional information, please contact the Ministry of Road, 
Transport, and Urban Development (976) 11-327252. Ministry of Road, Transport, Urban 
Development of Mongolia supported one of the researcher’s studies. 
 
 
Yours sincerely, 
 
 
o Mr. Enkhbaatar DEMBEREL ( Master’s by Research degree student, RMIT University, 
Australia, Email: s3222753@student.rmit.edu.au, Phone: 976-99112898 (Mongolia), 61-
99252187 (Australia)); 
  
o Dr. Kevin ZHANG (Project Supervisor: Senior Lecturer, Construction Management, RMIT 
University, Australia, E-mail: kevin.zhang@rmit.edu.au, Phone: 61-9925 3824 (Australia)) 
 
Any complaints about your participation in this project may be directed to the Executive Officer, RMIT 
Human Research Ethics Committee, Research & Innovation, RMIT, GPO Box 2476V, Melbourne, 
3001.  The telephone number is (03) 9925 2251.  
Details of the complaints procedure are available from the above address.  
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Appendix 6. 
 
School of Civil, Environmental and Chemical Engineering 
 
 
INVITATION TO PARTICIPATE IN A RESEARCH PROJECT 
PLAIN LANGUAGE STATEMENT FOR RESIDENTS AND TENANTS 
 
 
Project Title: 
 
THE STRATEGY FOR THE REDEVELOPMENT OF RESIDENTIAL BUILDINGS IN 
ULAANBAATAR, MONGOLIA 
 
Investigators: 
 
o Mr. Enkhbaatar DEMBEREL ( Master’s by Research degree student, RMIT University, 
Australia, Email: s3222753@student.rmit.edu.au, Phone: 976-99112898 (Mongolia), 61-
99252187 (Australia)); 
  
o Dr. Kevin ZHANG (Project Supervisor: Senior Lecturer, Construction Management, 
RMIT University, Australia, E-mail: kevin.zhang@rmit.edu.au, Phone: 61-9925 3824 
(Australia)) 
 
Dear Resident or Tenant, 
 
You are invited to participate in a research project being conducted by Master’s by Research 
degree student, RMIT University, Australia. This information sheet describes the project in 
straightforward language, or ‘plain English’. Please read this sheet carefully and be confident 
that you understand its contents before deciding whether to participate.  If you have any 
questions about the project, please ask one of the investigators.   
 
The researchers of this project are Mr. Enkhbaatar DEMBEREL, who is Master’s of Civil 
Engineering by Research degree student at RMIT University, Australia and Dr. Kevin 
ZHANG, Research project supervisor, Senior Lecturer at RMIT University, Australia.  
 
As you know current urban planning, existing infrastructure condition and constant migration 
from rural areas became significant issue for every resident of Ulaanbaatar city. The first-
generation apartments in Ulaanbaatar were built in the 1940s and urban planning of 
Ulaanbaatar started in the 1950s. The latest urban development master plan was revised and 
approved in 2002 and is current to Year 2020. However, this version of the master plan has 
not described how to redevelop the city centre of Ulaanbaatar. On the other hand, the existing 
Ulaanbaatar city centre apartment buildings are deteriorating, old and in a critical and 
unhealthy condition. Also, the infrastructure system needs urgent capacity improvement in 
order to meet the needs of new service suppliers and customers. 
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The best possible solution to deal with these significant issues is a redevelopment. The 
endeavour obviously needs an enormous amount of money, good management and legal 
regulations. Certainly, there is very important community participation and expert’s 
knowledge in the city redevelopment strategy.  
 
The propose of this survey and site visit investigation is to get experts, residents and some 
Government Authority personnel’s knowledge and opinions for residential redevelopment. 
And examine current structural and infrastructure conditions of residential buildings from 
selected Ulaanbaatar city residential areas. 
 During proposed survey will be held a questionnaire among residents and tenants on three 
potentially redevelopment faced residential buildings. Your residential building was chosen 
by researcher according Government Authority data base, location and current condition.  
 
If you agree to participate, you should fill out questionnaire form and return them to the 
specially installed box near building entrance during 5 days just after delivery. These 
questionnaire forms you can find in your mail boxes. 
  
The proposed questionnaire wouldn’t be taking any risk to you and researcher because: 
• Participation is anonymous; 
• Participation is voluntary; 
• This research does not involve physical or psychological harm to you; 
• Participants are not deceived; 
• Participants are adults, aged 18 years or older; 
• Participants are not cognitively or emotionally impaired; 
• The procedure does not involve access to participants private records, even if 
they are de-identified; 
• The questionnaire will be distributed to your mail boxes and you can deliver 
the completed questionnaire anonymously to the box provided; 
 
The benefits of proposed survey for you could be that you can gain knowledge to improve 
community living environment and identify more possible problems which could occur 
during redevelopment. 
 
The information from you will be saved for 5 years and then hardcopy of these documents 
will be shredded and electronic version will be deleted. The information data from you will be 
stored in Melbourne, Australia, at RMIT University office. Only the research student and 
supervisor will have access to this document. 
 
You will be involved in this survey on voluntary basis. There are no risks for you if you will 
refuse return questionnaire.  
 
For any further questions, or for additional information, please contact the Ministry of Road, 
Transport, and Urban Development (976) 11-327252. Ministry of Road, Transport, Urban 
Development of Mongolia supported one of the researcher’s studies. 
 
 
Yours sincerely, 
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o Mr. Enkhbaatar DEMBEREL ( Master’s by Research degree student, RMIT University, 
Australia, Email: s3222753@student.rmit.edu.au, Phone: 976-99112898 (Mongolia), 61-
99252187 (Australia)); 
  
o Dr. Kevin ZHANG (Project Supervisor: Senior Lecturer, Construction Management, RMIT 
University, Australia, E-mail: kevin.zhang@rmit.edu.au, Phone: 61-9925 3824 (Australia)) 
 
Any complaints about your participation in this project may be directed to the Executive Officer, RMIT Human 
Research Ethics Committee, Research & Innovation, RMIT, GPO Box 2476V, Melbourne, 3001.  The telephone 
number is (03) 9925 2251.   
Details of the complaints procedure are available from the above address.   
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Appendix 7. 
 
Survey for the framework validation 
 
This questionnaire survey is conducted to validate the developed framework for the 
sustainable residential redevelopment in Ulaanbaatar city. 
This survey deals with obtaining information about expert view on developed framework for 
sustainable residential redevelopment. The responses will assist to improve the developed 
framework. Also participation in this survey is voluntary and anonymous. Respondent’s 
identification will be kept secret. 
 
Part A. 
This is a Likert scale questions for the survey. For each question below, please indicate the 
extent of your agreement and disagreement by placing tick in the appropriate box. 
  The response rate scale is as follows: 
1. Strongly disagree 
2. Disagree 
3. Neither agree nor disagree 
4. Agree 
5. Strongly agree 
Rate scale # Questions 
Strongly 
disagree 
Disagree 
 
Neither 
agree 
nor 
disagree 
Agree 
 
Strongly 
agree 
 
1. Are the issues identified are 
important? 
     
2. Are the factors highlighted are 
important? 
     
3.  Is the framework designed is easy to 
understand? 
     
4. Can the framework developed support 
the sustainable residential 
redevelopment in Ulaanbaatar city? 
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Part B. 
 
In this part two open-ended questions are asked to get experts view on the following two 
additional aspects. 
  
Question 1: If you think there are any significant issues missed in this framework for 
Ulaanbaatar city sustainable residential redevelopment? Please write them down below. 
 
 
Question 2: Do you have any comments on the developed framework? Please write them 
down below.  
